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SUBSTITUTED ISOXAZOLES 
FOR THE TREATMENT OF INFLAMMATION 

FIELD OF THE INVENTION 

This invention is in the field of antiinflammatory 
pharmaceutical agents and specifically relates to 
compounds, compositions and methods for treating 
inflammation and inflammation-associated disorders , 
such as arthritis. 

BACKGROUND OF THE INVENTION 

Prostaglandins play a major role in the 
inflammation process and the inhibition of 
prostaglandin production, especially production of 
PGG2, PGH2 and PGE2, has been a common target of 
antiinflammatory drug discovery. However, common non- 
steroidal antiinflammatory drugs (NSAIDs) that are 
active in reducing the prostaglandin-induced pain and 
swelling associated with the inflammation process are 
also active in affecting other prostaglandin-regulated 
processes not associated with the inflammation process. 
Thus, use of high doses of most common NSAIDs can 
produce severe side effects, including life threatening 
ulcers, that limit their therapeutic potential. An 
alternative to NSAIDs is the use of corticosteroids, 
which have even more drastic side effects, especially 
when long term therapy is involved. 

Previous NSAIDs have been found to prevent the 
production of prostaglandins by inhibiting enzymes in 
the human arachidonic acid/prostaglandin pathway, 
including the enzyme cyclooxygenase (COX) . The recent 
discovery of an inducible enzyme associated with 
inflammation (named "cyclooxygenase-2 (COX-2)" or 
"prostaglandin G/H synthase II") provides a viable 
target of inhibition which more effectively reduces 
inflammation and produces fewer and less drastic side 
effects. 

The references below that disclose 
antiinflammatory activity, show continuing efforts to 
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find a safe and effective antiinf lammatory agent. The 
novel isoxazoles disclosed herein are such safe and 
also effective antiinflammatory agents furthering such 
efforts. The inventions compounds are found to show 
usefulness in vivo as antiinflammatory agents with 
minimal side effects. The substituted isoxazolyl 
compounds disclosed herein preferably selectively 
inhibit cyclooxygenase-2 over cyclooxygenase-1. 

Isoxazoles have been described for various uses, 
including the treatment of inflammation. DE 4,314,966, 
published November 10, 1994, describes 3- (2- 
hydroxypheny 1 ) isoxazoles for the treatment of 
inflammatory disorders- WO 92/05162, published April 
4, 1992, describes 5-piperazinyl-3 , 4-diaryl-isoxazoles 
as having medicinal use. 

WO 92/19604, published November 12, 1992, 
describes 5 -alkene-3 , 4-diaryl-isoxazoles as having 
cyclooxygenase inhibition activity. EP 26928, 
published April IS, 1981, describes 3,4-diaryl- 
isoxazole- 5 -acetic acids as having antiinflammatory 
activity. WO 95/00501, published January 5, 1995, 
generically describes 3 , 4-diaryl-isoxazoles as 
cyclooxygenase inhibitors. 

The invention's isoxazolyl compounds are found to 
show usefulness in vivo as antiinflammatory agents with 
minimal side effects. 

DESCRIPTION OF THE INVENTION 

A class of substituted isoxazolyl compounds useful 
in treating inflammation-related disorders is defined 
by Formula I: 



R 2 




I 
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wherein R 1 is selected from alkyl, carboxyalky 1 , 
alkoxycarbony 1 , aminocarbony 1 , aminocarbonylalkyl , 
alkoxycarbony lalky 1 , carboxy 1 , cyano , alkoxy , 
5 haloalkoxy, aralkoxy, heteroaralkoxy , cycloalkylalkoxy , 
alkylthio , aralkylthio , het eroaralky lthio , 
cycloalkylalkylthio, alkoxyalkyl, aralkoxyalkyl , 
alkylthioalkyl, aralkylthioalkyl , alkylaminoalkyl, 
aryloxyalkyl, arylthioalkyl, hydroxyl, amino, 

10 hydroxyalkyl , haloalkyl, cycloalkyl, cycloalkylalkyl, 
heterocyclo, heterocycloalkyl, aralkyl, halo, 
alkylamino, aralky lamino , N-alkyl-N-aralkylamino, 
heteroaralky lamino, N-alkyl-N-heteroaralky lamino, N- 
alkyl-N-cycloalky lalky lamino, alkoxyalkyloxyalkyl, 

15 aryl ( hydroxy lalky 1) , haloalkylsulf onyloxy , 
arylcarbony loxyalkyl , ary lcarbonylthioalkyl , 
alkoxycarbony loxyalkyl , carboxyalkoxyalky 1 , 
carboxyary loxyalkyl , alkoxycarbonylaryloxyalkyl , 
alky laminocarbonyloxyalky 1 , alkoxycarbonylthioalkyl , 

20 and alkylaminocarbonylthioalkyl; 

wherein R 2 is selected from alkylsulf onyl, 
hydroxysulfonyl, and aminosulf onyl; and 

wherein R 3 is selected from cycloalkyl, 
cycloalkenyl, aryl and heterocyclo; wherein R 3 is 

25 optionally substituted at a substitutable position with 
one or more radicals independently selected from alkyl, 
cyano, carboxy 1, alkoxycarbonyl, haloalkyl, hydroxyl, 
hydroxyalkyl , haloalkoxy, amino, alkylamino, arylamino, 
aminoalkyl, nitro, alkoxyalkyl, alkylsulf inyl, 

30 alkylsulf onyl, aminosulf onyl, halo, alkoxy and 
alkylthio; 

provided R 2 is aminosulf onyl when the R 2 - 
substituted phenyl radical is at isoxazole position 3; 
or a pharmaceutically-acceptable salt thereof. 
35 Compounds of Formula I would be useful for, but 

not limited to, the treatment of inflammation in a 
subject, and for treatment of other inflammation- 
associated disorders, such as, as an analgesic in the 
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treatment of pain and headaches/ or as an antipyretic 
for the treatment of fever. For example, compounds of 
the invention would be useful to treat arthritis, 
including but not limited to rheumatoid arthritis, 
5 spondyloarthopathies, gouty arthritis, osteoarthritis, 
systemic lupus erythematosus and juvenile arthritis. 
Such compounds of the invention would be useful in the 
treatment of asthma, bronchitis, menstrual cramps, 
tendinitis, bursitis, and skin-related conditions such 

10 as psoriasis, eczema, burns and dermatitis. Compounds 
of the invention also would be useful to treat 
gastrointestinal conditions such as inflammatory bowel 
disease, Crohn's disease, gastritis, irritable bowel 
syndrome and ulcerative colitis, and for the 

15 prevention or treatment of cancer, such as colorectal 
cancer. Compounds of the invention would be useful in 
treating inflammation in such diseases as vascular 
diseases, migraine headaches, periarteritis nodosa, 
thyroiditis, aplastic anemia, Hodgkin's disease, 

20 sclerodoma, rheumatic fever, type I diabetes, 

neuromuscular junction disease including myasthenia 
gravis, white matter disease including multiple 
sclerosis, sarcoidosis, nephrotic syndrome, Behcet's 
syndrome, polymyositis, gingivitis, nephritis, 

25 hypersensitivity, swelling occurring after injury, 
myocardial ischemia, and the like. The compounds 
would also be useful in the treatment of ophthalmic 
diseases such as retinitis, retinopathies, uveitis, 
conjunctivitis, and of acute injury to the eye tissue. 

30 The compounds would also be useful in the treatment of 
pulmonary inflammation, such as that associated with 
viral infections and cystic fibrosis. The compounds 
would also be useful for the treatment of certain 
central nervous system disorders such as cortical 

35 dementias including Alzheimers disease. The compounds 
of the invention are useful as anti- inflammatory 
agents, such as for the treatment of arthritis, with 
the additional benefit of having significantly less 
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harmful side effects. These compounds would also be 
useful in the treatment of allergic rhinitis, 
respiratory distress syndrome, endotoxin shock 
syndrome, atherosclerosis and central nervous system 
5 damage resulting from stroke, ischemia and trauma. 

Besides being useful for human treatment, these 
compounds are also useful for veterinary treatment of 
mammals, including companion animals and farm animals, such 
as, but not limited to, horses, dogs, cats, cows, sheep and 
10 pigs. 

The present compounds may also be used in co- 
therapies, partially or completely, in place of other 
conventional antiinflammatories, such as together with 
steroids, NSAIDs, 5 -lipoxygenase inhibitors, LTB* 

15 receptor antagonists and LTA4 hydrolase inhibitors. 

Suitable LTB4 receptor antagonists include, among 
others, ebselen, Bayer Bay-x-1005, Ciba Geigy compound 
CGS-25019C, Leo Denmark compound ETH-615, Lilly 
compound LY-293111, Ono compound ONO-4057, Terumo 

20 compound TMK-688, Lilly compounds LY-213024, 264086 
and 292728, ONO compound ONO-LB457, Searle compound 
SC-53228, calcitrol, Lilly compounds LY-210073, 
LY223982, LY233469, and LY255283, ONO compound ONO-LB- 
448, Searle compounds SC-41930, SC-50605 and SC-51146, 

25 and SK&F compound SKF-104493. Preferably, the LTB4 

receptor antagonists are selected from ebselen, Bayer 
Bay-x-1005, Ciba Geigy compound CGS-25019C, Leo 
Denmark compound ETH-615, Lilly compound LY-293111, 
Ono compound ONO-4057, and Terumo compound TMK-688. 

30 Suitable 5-LO inhibitors include, among others, 

masoprocol, tenidap, zileuton, pranlukast, tepoxalin, 
rilopirox, flezelastine hydrochloride, enazadrem 
phosphate, and bunaprolast. 

The present invention preferably includes 

35 compounds which selectively inhibit cyclooxygenase-2 

over cyclooxygenase-1. Preferably, the compounds have 
a cyclooxygenase-2 IC50 of less than about 0.5 nM, and 
also have a selectivity ratio of cyclooxygenase-2 
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inhibition over cyclooxygenase-1 inhibition of at least 
50, and more preferably of at least 100. Even more 
preferably, the compounds have a cyclooxygenase-1 IC50 
of greater than about 1 pM, and more preferably of 
5 greater than 20 pM. Such preferred selectivity may 
indicate an ability to reduce the incidence of common 
NSAlD-induced side effects. 

A preferred class of compounds consists of those 
compounds of Formula I wherein R 1 is selected from 

10 hydroxy 1, amino, lower alkyl, lower carboxyalkyl , lower 
alkoxycarbonyl , aminocarbony 1 , carboxyl, cyano, lower 
aminocarbonylalkyl, lower alkoxycarbonylalkyl, lower 
alkoxy, lower haloalkoxy, lower aralkoxy, lower 
heteroaralkoxy, lower cycloalkylalkoxy, lower 

15 alkylthio, lower aralkylthio, lower heteroaralkylthio, 
lower cycloalkylalkylthio, lower alkoxyalkyl, lower 
alkoxyalkyloxyalkyl, lower aralkoxyalky 1 , lower 
alkylthioalkyl, lower aralkylthioalkyl, lower 
alkylaminoalkyl, lower aryloxyalkyl, lower 

20 arylthioalkyl, lower hydroxyalkyl , lower haloalkyl, 
lower cycloalkyl, lower cycloalkylalkyl, 5- or 6- 
membered heterocyclo, lower heterocycloalkyl, lower 
aralkyl, halo, lower haloalkylsulfonyloxy , lower 
aryl (hydroxy lalkyl) , lower alkylamino, lower 

25 aralkylamino, lower N-alkyl-N-aralkylamino, lower 

heteroaralkylamino, lower N- alkyl -N-heteroaralkylamino, 
lower N-alkyl-N-cycloalkylalkylamino, lower 
arylcarbonyloxyalkyl, lower alkoxycarbonyloxyalkyl, 
lower alkylaminocarbonyloxyalJ^l, lower 

30 carboxyalkoxyalkyl, lower carboxyaryloxyalkyl, lower 
alkoxycarbonylaryloxyalky 1 , lower 
alkoxycarbonylthioalkyl, and lower 

alkylaminocarbonylthioalkyl; wherein R 2 is selected 
from lower alkylsulfonyl, hydroxysulfonyl, and 
35 aminosulfonyl; and wherein R 3 is selected from lower 
cycloalkyl, lower cycloalkenyl, aryl, and heteroaryl; 
wherein R 3 is optionally substituted at a substitutable 
position with one or more radicals independently 
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selected from lower alkylsulf inyl, lower alkyl, cyano, 
carboxyl, lower alkoxycarbonyl , lower haloalkyl, 
hydroxy 1, lower hydroxyalky 1 , lower haloalkoxy, amino, 
lower alkylamino, lower arylamino, lower aminoalkyl, 
5 nitro, halo, lower alkoxy, lower alkylsulf onyl, 
aminosulfonyl, and lower alkylthio; or a 
pharmaceutically-acceptable salt thereof. 

A more preferred class of compounds consists of 
those compounds of Formula I wherein R 1 is selected 

10 from hydroxy 1, lower alkyl, carboxyl, halo, lower 

carboxyalkyl , lower alkoxycarbonylalkyl, lower aralkyl, 
lower alkoxyalkyl, lower alkoxyalkyloxyalkyl, lower 
aralkoxyalkyl, lower haloalkyl, lower 
haloalkylsulfonyloxy, lower hydroxy lalkyl , lower 

15 aryl (hydroxy lalkyl ) , lower carboxyalkoxyalkyl, lower 
carboxyaryloxyalkyl, lower alkoxycarbonylaryloxyalkyl, 
lower cycloalkyl and lower cycloalkylalkyl; wherein R 2 
is selected from methylsulf onyl, hydroxysulf onyl, and 
aminosulfonyl; and wherein R 3 is selected from phenyl 

20 and 5-6 membered heteroaryl; wherein R 3 is optionally 
substituted at a substitutable position with one or 
more radicals independently selected from lower 
alkylsulf inyl, lower alkyl* cyano, carboxyl, lower 
alkoxycarbony 1 , lower haloalkyl, hydroxy 1, lower 

25 hydroxyalky 1 , lower haloalkoxy, amino, lower 

alkylamino, lower arylamino, lower aminoalkyl, nitro, 
halo, lower alkoxy, aminosulfonyl, and lower alkylthio; 
or a pharmaceutically-acceptable salt thereof. 

A class of compounds of particular interest 

30 consists of those compounds of Formula I wherein R 1 is 
selected from hydroxyl, methyl, ethyl, propyl, 
isopropyl, butyl, tert-butyl, isobutyl, pentyl, 
isopentyl, neopentyl, hexyl, chloro, carboxyl, 
carboxypropyl , carboxymethyl , carboxy ethyl , 

35 carboxybutyl, carboxypentyl , methoxycarbonylmethyl, 
methoxycarbony lethyl , methoxymethyl , 
methoxyethy loxymethy 1 , benzyloxymethy 1 , 
phenylethoxymethy 1 , f luoromethyl , dif luoromethy 1 , 
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chloromethy 1 , dichloromethy 1 , trichloromethy 1 , 
pentaf luoroethyl , heptaf luoropropyl , f luoromethyl , 
dif luoroethyl , dif luoropropyl , dichloroethyl , 
dichloropropyl, hydroxy Imethyl , hydroxy Ipropy 1 , 
5 hydroxylethyl, trif luoromethylsulf onyloxy, 2- (4- 

chlorophenyl ) -2 -hydroxylethyl , carboxymethoxyme thyl , 
( 4 -carboxypheny 1 ) oxymethy 1 , ( 4 - 
methoxycarbony Ipheny 1 ) oxymethy 1 , cyclohexyl , 
cyclobutyl, cyclopentyl, cycloheptyl, eye lohexy Imethyl , 

10 cyclohexyl ethyl, cyclobutylethyl, cyclopenty Imethyl, 
cy clohepty Ipropy 1, and lower aralkyl selected form 
benzyl and phenylethyl, wherein the phenyl ring is 
optionally substituted at a substitutable position with 
fluoro, chloro, bromo, iodo, methyl, and methoxy; 

15 wherein R 2 is selected from methylsulfonyl, 

hydroxysulfonyl, and aminosulf onyl; and wherein R 3 is 
selected from phenyl, pyridyl, thienyl, thiazolyl, 
oxazolyl and furyl; wherein R 3 is optionally 
substituted at a substitutable position with one or 

20 more radicals independently selected from 

trif luoromethoxy , N-methylamino, N,N- dime thyl amino, N- 
ethylamino, N,N-dipropylamino, N-butylamino, N-methyl- 
N-ethylamino, phenylamino, N-methyl-N-phenylamino, 
methylsulf inyl, ethylsulf inyl, methyl, ethyl, 

25 isopropyl, butyl, tert-butyl, isobutyl, pentyl, hexyl, 
cyano, carboxyl, methoxycarbonyl, f luoromethyl, 
di f luorome thyl , t r i f luoromethyl , chlor ome thy 1 , 
dichloromethyl, trichloromethyl, pentaf luoroethyl, 
hep taf luoropropyl , f luoromethyl , di f luoroethyl , 

30 dif luoropropyl, dichloroethyl, dichloropropyl, 

hydroxy 1, hydroxyraethyl, amino, nitro, fluoro, chloro, 
bromo, iodo, methoxy, ethoxy, propoxy, n-butoxy, 
pentoxy, hexyloxy, methylenedioxy , aminosulf onyl, 
methyl thio, ethylthio, butylthio, and hexylthio; or a 

35 pharmaceutically-acceptable salt thereof. 

Within Formula I there is a subclass of compounds 
of high interest represented by Formula II: 
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wherein R 4 is selected from hydroxyl, lower alkyl, 
carboxyl, halo, lower carboxyalkyl, lower 
5 alkoxycarbonylalky 1 , lower aralkyl, lower alkoxyalkyl, 
lower alkoxyalkyloxyalkyl, lower aralkoxyalkyl , lower 
haloalkyl, lower haloalkylsulf onyloxy , lower 
hydroxy lalkyl, lower aryl (hydroxylalkyl) , lower 
carboxyalkoxyalkyl, lower carboxyaryloxyalkyl, lower 

10 alkoxycarbonylaryloxyalkyl, lower cycloalkyl and lower 
cycloalky lalkyl; wherein R 5 is selected from methyl, 
hydroxy, and amino; and wherein R 6 is selected from 
aryl and 5-6 membered heteroaryl; wherein R 6 is 
optionally substituted at a substitutable position with 

15 one or more radicals independently selected from lower 
alkylsulfinyl, lower alkyl, cyano, carboxyl, lower 
alkoxycarbony 1 , lower haloalkyl, hydroxyl, lower 
hydroxyalkyl, lower haloalkoxy, amino, lower 
alkylamino, lower arylamino, lower aminoalkyl, nitro, 

20 halo, lower alkoxy, aminosulfonyl, and lower alkylthio; 
or a pharmaceutically-acceptable salt thereof. 

A class of compounds of particular interest 
consists of those compounds of Formula II wherein R 4 is 
selected from hydroxyl, methyl, ethyl, propyl, 

25 isopropyl, butyl, tert-butyl, isobutyl, pentyl, 
isopentyl, neopentyl, hexyl, chloro, carboxyl, 
carboxypropy 1 , carboxymethy 1 , carboxyethy 1 , 
carboxybuty 1 , carboxypentyl , methoxycarbonylmethyl , 
methoxy carbony lethy 1 , methoxymethyl , 

3 0 met hoxy e thy loxyme thy 1 , benzy loxyme thy 1 , 

phenylethoxymethyl , f luoromethyl , dif luoromethyl , 
chloromethy 1 , dichloromethyl , tr ichloromethyl , 
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pentaf luoroethyl , heptaf luoropropyl , f luoromethyl , 
dif luoroethyl , dif luoropropyl , dichloroethy 1 , 
dichloropropy 1 , hydroxy lmethyl , hydroxy Ipropyl , 
hydroxy le thy 1, trif luoromethylsulf onyloxy , 2- (4- 
5 chlorophenyl) -2-hydroxylethyl, (4- 

carboxyphenyl ) oxymethy 1 , carboxymethoxymethyl , ( 4 - 
methoxycarbonylphenyl ) oxymethyl , cyclohexyl , 
cyclobutyl, cyclopentyl, cycloheptyl, cyclohexy lmethyl, 
cyclohexylethyl , cyclobutylethyl , eye lopenty lmethyl , 

10 cyclohepty Ipropyl, and lower aralkyl selected form 
benzyl and phenylethyl, wherein the phenyl ring is 
optionally substituted at a substitutable position with 
fluoro, chloro, bromo, iodo, methyl, and methoxy; and 
wherein R 6 is selected from phenyl and 3-pyridyl; 

15 wherein R 6 is optionally substituted at a substitutable 
position with one or more radicals independently 
selected from trif luoromethoxy, N-methylamino , N,N- 
dimethylamino, N-ethylamino, N,N-dipropylamino, N- 
butylamino, N-methyl-N-ethylamino, phenylamino, N- 

20 methyl -N-phenylamino, methyl sulfinyl, ethylsulf inyl, 
methyl, ethyl, isopropyl, butyl, tert -butyl, isobutyl, 
pentyl, hexyl, cyano, carboxyl, methoxycarbonyl, 
f luoromethyl , dif luoromethyl , trif luoromethyl , 
chloromethy 1 , dichloromethyl , trichloromethy 1 , 

25 pentaf luoroethyl , heptaf luoropropyl , f luoromethyl , 
dif luoroethyl , dif luoropropyl , dichloroethy 1 , 
dichloropropy 1 , hydroxyl , hydroxymethy 1 , amino , 
aminomethyl, nitro, fluoro, chloro, bromo, iodo, 
methoxy, ethoxy, propo^, n-butoxy, pentoxy, hexyloxy, 

30 methylenedioxy, methylthio, ethylthio, butylthio, and 
hexylthio; or a pharmaceutically-acceptable salt 
thereof . 

Within Formula I there is a subclass of compounds 
of high interest represented by Formula III: 
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III 



wherein R 7 is selected from hydroxyl, lower alkyl, 
carboxyl, halo, lower carboxyalkyl, lower 
5 alkoxycarbony lalkyl, lower alkoxyalkyl, lower 
carboxyalkoxyalkyl , lower haloalkyl, lower 
haloalkylsulfonyloxy, lower hydroxy lalkyl , lower 
aryl (hydroxy lalkyl) , lower carboxyary loxyalkyl , lower 
alkoxycarbony laryloxyalkyl, lower cycloalkyl, lower 

10 cycloalkylalkyl, and lower aralkyl; and wherein R 8 is 
one or more radicals independently selected from 
hydrido, lower alkylsulf inyl, lower alkyl, cyano, 
carboxyl, lower alkoxy carbonyl , lower haloalkyl, 
hydroxyl, lower hydroxyalky 1 , lower haloalkoxy, amino, 

15 lower alkylamino, lower arylamino, lower aminoalkyl, 
nitro, halo, lower alkoxy, aminosulfonyl, and lower 
alkylthio; or a pharmaceutically-acceptable salt 
thereof. 

Within Formula I there is a subclass of compounds 
20 of high interest represented by Formula IV: 




IV 



wherein R 9 is selected from lower alkyl, lower 
carboxyalkyl, lower alkoxycarbony lalkyl, lower 
25 alkoxyalkyloxyalkyl, lower hydroxylalkyl, and lower 
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aralkyl; wherein R 10 is one or more radicals 
independently selected from hydrido, lower alkyl, lower 
haloalkyl, halo and lower alkoxy; and wherein R 11 is 
selected from methyl and amino; or a pharmaceutically- 
5 acceptable salt thereof. 

A class of compounds of particular interest 
consists of those compounds of Formula IV wherein R 9 is 
selected from methyl, ethyl, propyl, isopropyl, butyl, 
tert-butyl, isobutyl, pentyl, isopentyl, neopentyl, 

10 hexyl, carboxypropy 1 , carboxymethyl, carboxyethyl , 
carboxybutyl , carboxypenty 1 , methoxycarbonylmethyl , 
methoxycarbonylethy 1 , methoxyethyloxymethyl , 
hydroxy lme thy 1, hydroxylpropyl , hydroxy lethyl, and 
lower aralkyl selected form benzyl and phenylethyl, 

15 wherein the phenyl ring is optionally substituted at a 
substitutable position with fluoro, chloro, bromo, 
iodo, methyl, and methoxy; wherein R 10 is one or more 
radicals independently selected from hydrido, methyl, 
ethyl, isopropyl, butyl, tert-butyl, isobutyl, pentyl, 

20 hexyl, f luoromethyl, dif luoromethyl, trif luoromethyl, 
chloromethyl , dichloromethyl , trichloromethyl , 
pentaf luoroethyl, heptaf luoropropyl, f luoromethyl, 
dif luoroethyl , dif luoropropyl , dichloroethyl , 
dichloropropyl, fluoro, chloro, bromo, iodo, methoxy, 

25 ethoxy, propoxy, n-butoxy, pentoxy, and methylenedioxy : 
and wherein R 11 is methyl or amino; or a 
pharmaceutically-acceptable salt thereof. 

Within Formula I there is a subclass of compounds 
of high interest represented by Formula V: 

30 
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wherein R 12 is one or more radicals independently 
selected from hydrido, halo, lower haloalkyl, lower 
alkoxy and lower alkyl; wherein R 13 is selected from 
lower alkyl, lower carboxyalkyl , lower 
5 alkoxycarbonylalkyl and lower aralkyl; and wherein R 14 
is selected from methyl and amino; or a 
pharmaceutically-acceptable salt thereof. 

A class of compounds of particular interest 
consists of those compounds of Formula V wherein R 12 is 

10 one or more radicals independently selected from 

hydrido, methyl, ethyl, isopropyl, butyl, tert-butyl, 
isobutyl, pentyl, f luoromethyl, dif luoromethyl, 
trif luoromethyl , chloromethyl , dichloromethyl , 
trichloromethyl, pentaf luoroethyl, heptaf luoropropyl, 

15 fluoromethyl, dif luoroethyl, dif luoropropyl, 

dichloroethyl, dichloropropyl, fluoro, chloro, bromo, 
iodo, methoxy, ethoxy, propoxy, n-butoxy, pentoxy, and 
methylenedioxy; and wherein R 13 is selected from 
methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, 

20 isobutyl, pentyl, isopentyl, neopentyl, hexyl, 
carboxypropy 1 , carboxymethyl , carboxyethy 1 , 
carboxybutyl , carboxypenty 1 , methoxycarbony lmethyl , 
methoxycarbonylethyl , and lower aralkyl selected form 
benzyl and phenylethyl, wherein the phenyl ring is 

25 optionally substituted at a substitutable position with 
fluoro, chloro, bromo, iodo, methyl, and methoxy; or a 
pharmaceutically-acceptable salt thereof. 

A family of specific compounds of particular 
interest within Formula I consists of compounds and 

30 pharmaceutically-acceptable salts thereof as follows: 

[4- [4- (aminosulfonyl) phenyl] -3-phenylisoxazol-5-yl] -3- 
methylbutan-l-oic acid; 

[ (4- [4- (aminosulfonyl) phenyl] -3-phenylisoxazol-5-yl] - 
35 methyloxy] acetic acid; 

4- [4- [4- (aminosulfonyl) phenyl] ] -3-phenylisoxazol-S- 
yllbutanoic acid; 

4- [5-cyano-3-phenylisoxazol-4-yl]benzenesulfonamide; 



WO 96/25405 



PCTYUS96/01869 



14 

4- [5-chloro-3-phenylisoxazol-4-yl] benzenesulf onamide; 

4- [3-phenyl-5-trif luoromethansulf onoxy-isoxazol-4- 
yl]benzenesulf onamide; 

4- [3- (3 , 5-dif luorophenyl) -5-methylisoxazol-4- 
5 yl J benzenesulf onamide ; 

4- [3- (4-bromophenyl) -5-methylisoxazol-4- 
yl ] benzenesulf onamide ; 

4- [5-dif luoromethyl-3- (3-f luoro-4-methoxyphenyl) isoxazol- 
4 -y 1 ] benzenesul f onamide ; 
10 4- [5-dif luoromethyl-3- (4-methoxyphenyl) isoxazol-4- 
yl ] benzenesulf onamide ; 

4 - [ 5-dif luoromethyl-3 - ( 4 -methylphenyl ) isoxazol-4 - 
yl ] benzenesulf onamide ; 

5- dif luoromethy 1-4- (4-methylsulfonylphenyl) -3- 
15 phenylisoxazole; 

4- [3- (3-chlorophenyl) -5-methylisoxazol-4- 

yl ] benzenesulf onamide ; 
4- [3- (3 , 4-dif luorophenyl) -5-methylisoxazol-4- 

y 1 ] benzenesulf onamide ; 
20 methyl 4- [ [4- [4- (aminosulfonyl) phenyl] -3 - 

pheny lisoxazol - 5 -y 1 ] methoxy ] benzoate ; 
4- [ [4- [4- (aminosulfonyl) phenyl] -3-phenylisoxazol-5- 

yl] methoxy] benzoic acid; 
4 - [ 3 - ethyl - 5 -pheny lisoxazol - 4 -y 1 ] benzenesul f onamide ; 
25 4- [3-isopropyl-5-phenylisoxazol-4- 

yl ] benzenesulf onamide; 
4 - [ 5 -phenyl - 3 -propyl isoxazol-4 -yl ] benzenesulf onamide ; 
4- [3-ethyl-5- (4 -methylphenyl) isoxazol-4- 

yl] benzenesulf onamide; 
30 4 - [ 3 -butyl - 5 -pheny lisoxazol - 4 -y 1 ] benzenesul f onamide ; 
4- [3-methyl-5- (4 -methylphenyl) isoxazol-4- 

yl ] benzenesulf onamide ; 
4- [5- (4-chlorophenyl) -3-methylisoxazol-4- 

yl ] benzenesulf onamide ; 
35 4- [5- (4-f luorophenyl) -3-methylisoxazol-4- 

yl ] benzenesulf onamide ; 
3-methyl-5- (4-methylsulfonylphenyl) -4-phenylisoxazole; 
4 - 1 3 -me thy 1 -4 -phenyl i soxazol - 5 -y 1 ] benzenesul f onamide ; 
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4- [3-methyl-5- (3-chlorophenyl) isoxazol-4- 

yl ] benzenesul f onamide ; 
4 - [ 3 -hydroxymethy 1 - 5 -pheny li soxazol - 4 - 
y 1 ] benzenesul f onamide ; 
5 4- (4-aminosulfonylphenyl) -5-phenyl-isoxazole-3 -acetic 

acid; 

3- methyl-4- (4-methylsulf onylphenyl) -5-phenylisoxazole; 

4 - [3- [2- (4-chlorophenyl) -2-hydroxyethyl] -5-phenylisoxazol- 
4 -y 1 ] benzenesulf onamide ; 
10 3-ethyl-4- (4-methylsulf onylphenyl) -5 -phenylisoxazole; 

4 - [ 3 -ethyl -5 - ( 4 - f luoropheny 1 ) isoxazol-4 - 
y 1 ] benzenesulf onamide ; 

4- [3-ethyl-5- (3-f luorophenyl) isoxazol-4- 
y 1 ] benzenesul f onamide ; 
15 4- [3-ethyl-S- (3 -methylphenyl ) isoxazol-4 - 
yl] benzenesulf onamide; 
4- [3-ethyl-5- (2-f luorophenyl) isoxazol-4 - 

yl ] benzenesul f onamide ; 
4- [3-ethyl-5- (2-methylphenyl) isoxazol-4- 
20 yl ] benzenesulf onamide ; 

4- [5- (3-chloro-4-methoxyphenyl) -3-ethylisoxazol-4- 

yl]benzenesulf onami de ; 
4- [3-ethyl-5- (3-f luoro-4-methoxyphenyl) isoxazol-4- 
yl ] benzenesulf onamide ; 
25 4- [3-ethoxyethyloxymethyl-5-phenylisoxazol-4- 
y 1 ] benzenesul f onamide ; 
4 - [ 3 - ethyl - 5 - ( 3 - f luoro - 4 -methy lpheny 1 ) isoxazol-4 - 

yl ] benzenesulf onamide ; 
4- [ 3 -isobutyl-5-phenylisoxazol-4-yl] benzenesulf onamide; 
30 4 - [ 3 -benzyl - 5 -pheny li soxa zol - 4 -y 1 ] benzenesul f onamide ; 
4- (4-aminosulfonylphenyl) -5-phenyl-isoxazole-3- 

propanoic acid; 
4- (4-aminosulfonylphenyl) -5-phenyl-isoxazole-3- 
butanoic acid; 
35 4- (4-aminosulfonylphenyl) -5-phenyl-isoxazole-3- 

pentanoic acid; 
4- (4-aminosulfonylphenyl) -5-phenyl-isoxazole-3- 
hexanoic acid; 
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4 - [ 5 -methyl - 4 -pheny lisoxazol -3 -y 1 ] benzenesul f onamide ; 

5- (4-aminosulfonylphenyl) -4-phenyl-isoxazole-3- 
propanoic acid; 

5- (4-aminosulfonylphenyl) -4-phenyl-isoxazole-3- 
5 butanoic acid; 

5- (4-aminosulfonylphenyl) -4-phenyl-isoxazole-3- 

pentanoic acid; 
5- (4-aminosulfonylphenyl) -4-phenyl-isoxazole-3- 

hexanoic acid; 

10 4 - [ 3 - ethyl - 4 -pheny li soxazol - 5 -y 1 ] benzenesul f onamide ; 

4- [ 3 -isopropyl-4 -phenyl isoxazol-5-yl]benzenesulf onamide; 
4 - [ 3 - i sobuty 1 - 4 -pheny 1 i soxazol - 5 -y 1 ] benzenesul f onamide ; 
4- [3 -benzyl -4 -phenylisoxazol-5-yl] benzenesulf onamide r 
4 - [ 3 -propyl - 4 -pheny lisoxazol - 5 -y 1 ] benz enesul f onamide ; 
15 4- [4- (4-f luorophenyl) -3-methylisoxazol-5- 
y 1 ] benz enesul f onamide ; 
4- [3-methyl-4- (4-methylphenyl) isoxazol-5- 

y 1 ] benz enesul f onamide ; 
4- [3-methyl-4- (4-trif luoromethylphenyl) isoxazol-5- 
20 yl ] benz enesul f onamide ; 

4- [3-ethyl-4- (4-methylphenyl) isoxazol-5- 
yl ] benzenesulf onamide ; 

4- [3-ethyl-4- (4-trif luoromethylphenyl) isoxazol-5- 
yl ] benzenesulf onamide ; 

25 4- [3-ethyl-4- (4-f luorophenyl) isoxazol-5- 
yl ] benzenesulf onamide ; 
[ 3 - ( 3 - f luoro - 4 -me thoxypheny 1 ) - 4 - [ 4 - 

(methylsulfonyl) phenyl] isoxazol-5-yl] acetic acid; 
[3- (3-chloro-4-methoxyphenyl) -4- [4- 
3 0 (methylsulfonyl ) phenyl ] isoxazol -5 -y 1 ] acetic acid ; 

5- methyl-4- [4- (methylsulf onyl) phenyl] -3 -phenyl- 
isoxazole; 

3- (3-chloro-4-methoxyphenyl) -5 -methyl -4- { 4- 

(methylsulfonyl) phenyl] isoxazole; 
35 3- (3-chloro-4-methoxyphenyl) -5-ethyl-4- [4- 

(methylsulfonyl) phenyl] isoxazole; 
3- (3-f luoro-4-methoxyphenyl) -5-ethyl-4- [4- 

(methy Isulf ony 1 ) phenyl ] isoxazole ; 
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3 - ( 3 , 4 -dichloropheny 1 ) - 5 -methyl - 4 - [ 4 - 

(methylsulf onyl ) phenyl ] isoxazole ; 
3 - ( 3 , 4 - di f luor opheny 1 ) - 5 -me thy 1-4- [4- 

(methylsulf ony 1 ) phenyl ] isoxazole ; 
5 3- (3, 5-dif luoro-4-methoxyphenyl)-5-methyl-4-[4- 

(methy lsul f ony 1 ) phenyl ] isoxazole ; 
3- (4-methoxyphenyl)-5-methyl-4-[4- 

(methylsulf ony 1 ) phenyl ] isoxazole ; 
3 - ( 4 - chlor opheny 1 ) - 5 -methyl -4- [4- 
10 (methylsulf onyl) phenyl] isoxazole; 
3- ( 4 -f luor opheny 1) -5-raethyl-4- [4- 

(methylsulf onyl) phenyl] isoxazole; 

3- (4-methylphenyl) -5-methyl-4- [4- 
(methylsulfonyl) phenyl] isoxazole; 

15 4- [5-ethyl-3-phenylisoxazol-4-yl] benzenesulf onamide; 

4 - [ 5 -propyl -3 -phenyl isoxazol - 4 -y 1 ] benzenesul f onamide ; 
4- [5-isopropyl-3-phenylisoxazol-4- 

yl] benzenesul f onamide ; 
4- [5 -butyl- 3 -phenylisoxazol-4-yl]benzenesulf onamide; 
20 4- [5-isobutyl-3-phenylisoxazol-4-yl]benzenesulf onamide ; 
4-[5-cyclohexyl-3-phenylisoxazol-4- 

yljbenzenesulf onamide ; 
4 - [ 5 -neopenty 1 - 3 -pheny lisoxazol - 4 - 

y 1 ] benzenesul f onamide ; 
25 4- [5-cyclohexylmethyl-3-phenylisoxazol-4- 

yl ] benzenesul f onamide ; 
4 - [ 5 - ( 4 -chlorophenyl ) methyl -3 -phenyl isoxazol-4 - 

y 1 ] benzenesulf onamide ; 
4- [5-trif luoromethyl-3-phenylisoxazol-4- 
30 yl ] benzenesulf onamide ; 

4- [ 5 -dif luoromethyl-3 -phenylisoxazol-4- 

yl] benzenesulf onamide ; 
4- [5-chloromethyl-3-phenylisoxazol-4- 

yl ] benzenesulf onamide ; 
35 4- [5-methyl-3 -phenylisoxazol-4-yl] benzenesulf onic acid; 
4-[5-propyl-3-phenylisoxazol-4-yl]benzenesulfonic acid; 
4- [5-methoxymethyl-3-phenylisoxazol-4- 

y 1 ] benz enesul f onamide ; 
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4_ [5- (3-hydroxypropyl) -3-phenylisoxazol-4- 

yl ] benzenesulf onamide ; 
4- [3- (4-chlorophenyl) -5-methylisoxazol-4- 

yl ] benzenesul f onamide ; 
5 4- [3- (4-f luorophenyl) -5-methylisoxazol-4- 

y 1 ] benz enesul f onamide ; 
4- [3- (3-f luoro-4-methylphenyl) -5-methylisoxazol-4- 

yl ] benzenesulf onamide ; 
4 - [3- ( 3 -aminosulfonyl- 4-methoxyphenyl) -5- 
10 me thy 1 i soxazo 1-4 -y 1 ] benz enesul f onamide ; 

4- [3- (3-chloro-4-methylphenyl) -5-methylisoxazol-4- 

yl ] benzenesulf onamide ; 
4 - [ 5 -methyl -3 - ( 3 -pyridy 1 ) isoxazol - 4 - 

yl ] benzenesulf onamide ; 
15 4- [5-methyl-3- ( 4 -pyridyl) isoxazol- 4- 

y 1 ] benzenesul f onamide ; 
4- [3- (3-f luorophenyl) -5-methylisoxazol-4- 

yl ] benzenesulf onamide ; 
4- [ 5 -hydroxymethyl-3 -phenylisoxazol-4 - 
20 yl ] benzenesulf onamide ; 

[4 - [4 - (aminosulfonyl) phenyl] -3-phenylisoxazol-5- 

yl] carboxylic acid; 
4 - [ 5 -hydroxy- 3 -pheny li soxazol - 4 -y 1 ] benzenesul f onamide ; 
4 - [ 3 -methyl - 5 -pheny 1 isoxazol - 4 -y 1 ] benzenesulf onamide ; 
25 4 - [ 5 -methyl -3 -pheny lisoxazol - 4 -y 1 ] benzenesulf onamide ; 
4- [3- (3-f luoro-4-methoxyphenyl) -5-methylisoxazol-4- 

yl ] benzenesul f onamide ; 
4- [3- (4-methoxyphenyl) -5-methylisoxazol-4- 

yl ] benzenesulf onamide ; 
30 4- [3- (3 , 5-dif luoro- 4-methoxyphenyl) -5-methylisoxazol-4- 

y 1 ] benzenesulf onamide ; 
4- [3- (3 -chloro- 4-methoxyphenyl) -5-methylisoxazol-4- 

yl ] benzenesulf onamide ; 
4- [3- (3 , 5-dichloro-4-methoxyphenyl) -5-methylisoxazol-4- 
35 yl ] benzenesulf onamide ; 

4- [3- (4-methylphenyl) -5-methylisoxazol-4- 

yl ] benzenesulf onamide ; 
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4 - [ 5 - me thy 1 - 3 - ( 4 - 1 r i f lu orome thoxypheny 1 ) i s oxa z o 1 - 4 - 

y 1 J benzenesulf onamide ; 
4 - [ 5 -methyl - 3 - < 4 - tr i f luorome thy lpheny 1 ) i soxazol - 4 - 
yl ] benzenesulf onamide ; 
5 4-[3- (4-cyanophenyl) -5-methylisoxazol-4- 
y 1 ] benzenesul f onamide ; 
4- [ 3 - ( 4 -methy lsul f iny lpheny 1 ) -5-methylisoxazol- 4 - 

yl ] benzenesulf onamide ; 
4- [3- (4-methylthiophenyl) -5-methylisoxazol-4- 
10 y 1 ] benz enesul f onami de ; 

4- [3- ( 4 -hydroxyme thy lpheny 1) -5-methylisoxazol-4- 

y 1 ] benzenesulf onamide ; 
4 - [ 5 - ethyl- 3 - ( 3 - f luoro- 4 -me thoxypheny 1 ) isoxazol - 4 - 
yl ] benzenesulf onamide ; 
15 4- [5-benzyl-3- (3-f luoro-4 -methoxyphenyl) isoxazol-4- 
yl ] benzenesul f onamide ; 
4- [3- (3-f luoro-4 -methoxyphenyl) -5-methoxyisoxazol-4- 

y 1 ] benzenesulf onamide ; 
4- [3- (3-fluoro-4-methoxyphenyl) -5-phenoxymethylisoxazol- 
20 4 -y 1 ] benzenesul f onamide ; 

4 - [ 5 -benzy loxyme thy 1 -3 - ( 3 - f luoro - 4 - 

methoxyphenyl) isoxazol- 4 -yl] benzenesulf onamide; 
4- [3- (3-fluoro-4-methoxyphenyl) -5-methoxymethylisoxazol- 
4 -y 1 ] benz enesu 1 f onami de ; 
25 4- [3- (3-f luoro-4 -methoxyphenyl) -5- 

methyl thiomethy lisoxazol - 4 -y 1 ] benzenesul f onamide ; 
4- [3- (3-f luoro-4 -methoxyphenyl) -5- (3- 

thienyl ) methylthioisoxazol-4-yl ] benzenesulf onamide ; 
4- [3- (3-f luoro- 4 -methoxyphenyl) -5- 
30 methoxycarbony lmethylisoxazol-4-yl] benzenesulf onamide; 
4- [5- (aminocarbonylmethyl) -3- (3-f luoro-4 - 

methoxyphenyl ) isoxazol - 4 -y 1 ] benz enesul f onamide ; 
4- [3- (3-f luoro- 4 -methoxyphenyl) -5- (methylthio) isoxazol - 
4 -y 1 ] benzenesulf onamide ; 
35 4- [3- (3-f luoro-4 -methoxyphenyl) -5- 

(trif luorome thoxy) i soxazol- 4 -yl] benzenesulf onamide; 
4 - [3- (3-f luoro -4 -methoxyphenyl) -5- (N- 

me thy lamino ) isoxazol - 4 -y 1 ] benzenesul f onamide ; 
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[4- [4- (aminosulfonyl) phenyl] -3-phenylisoxazol-5- 

yl] acetic acid; 
[4- [4- (aminosulfonyl) phenyl] -3-phenylisoxazol-5- 

yl ] carboxamide ; 
5 methyl [4- [4- (aminosulfonyl) phenyl] -3-phenylisoxazol-5- 

yl] acetate; 

[4- [4- (aminosulfonyl) phenyl] -3-phenylisoxazol-5- 

yl] propanoic acid; 
ethyl [4 - [4 - (aminosulfonyl) phenyl] -3-phenylisoxazol-5- 
10 y 1 ] propanoate ; and 

[4- [4- (aminosulfonyl) phenyl] -3- (3-f luoro-4- 

methoxypheny 1 ) isoxazol-5-yl] propanoic acid. 

A second family of specific compounds of particular 
15 interest within Formula I consists of compounds and 
pharmaceutically-acceptable salts thereof as follows: 

[4- [4- (aminosulfonyl) phenyl] -3-phenylisoxazol-5-yl] -3- 
methylbutan-l-oic acid; 
20 [ [4- [4- (aminosulfonyl) phenyl] -3-phenylisoxazol-5-yl] - 
methyloxy] acetic acid; 
4- [4- [4- (aminosulfonyl) phenyl] ] -3-phenylisoxazol-5- 

yljbutanoic acid; 
4 - [ 5 - cyano - 3 -pheny lisoxazol - 4 -y 1 ] benzenesul f onamide ; 
25 4 - [ 5 - chloro -3 -pheny lisoxazol - 4 -y 1 ] benz enesul f onamide ; 
4- [3-phenyl-5- (trif luoromethansulf onoxy) isoxazol-4- 

yl ] benzenesul f onamide; 
4- [3- (3 , 5-dif luorophenyl) 5-methylisoxazol-4- 
y 1 ] benz enesul f onamide ; 
30 4- [3- (4-bromophenyl) -5-methylisoxazol-4- 
yl ] benz enesul f onamide ; 
4-[5-dif luoromethyl-3- (3-f luoro-4-methoxyphenyl) isoxazol- 

4 -yl ] benzenesulf onamide; 
4- [5-dif luoromethyl-3- ( 4-methoxyphenyl) isoxazol-4- 
35 y 1 ] benzenesul f onamide ; 

4- [5-dif luoromethyl-3- (4-methylphenyl) isoxazol-4- 

yl ] benz enesul f onamide ; 
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5-dif luoromethyl-4- (4-methylsulf onylphenyl ) -3- 

phenylisoxazole; 
4 - [ 3 - ( 3 -chloropheny 1 ) - 5-methylisoxazol -4 - 

y 1 ] benzenesulf onamide ; 
5 4- [3-(3,4-difluorophenyl) -5-methylisoxazol-4- 

yl] benzenesulf onamide; 
methyl 4- [4- [4- (aminosulfonyl) phenyl] -3- 

phenylisoxazol-5-methoxy]benzoate; 
4- [4- [4- (aminosulfonyl ) phenyl] -3 -phenylisoxazol-5- 
10 me thoxy] benzoic acid; 

4- [3 -ethyl-5-phenylisoxazol-4-yl] benzenesulf onamide; 
4- [3-isopropyl-5-phenylisoxazol-4- 

yl] benzenesulf onamide; 
4- [5-phenyl-3-propylisoxazol-4-yl] benzenesulf onamide; 
15 4- [3-ethyl-5- (4-methylphenyl ) isoxazol-4- 

yl ] benzenesul f onamide ; 
4 - 1 3 -butyl - 5 -phenyl isoxazol - 4 -y 1 ] benzenesul f onamide ; 
4- [3-methyl-5- (4-methylphenyl) isoxazol-4- 

yl ] benzenesul f onamide ; 
20 4- [5- (4-chlorophenyl) -3-methylisoxazol-4 - 

yl] benzenesulf onamide; 
4- [5 - (4-f luorophenyl) -3-methylisoxazol-4- 

yl ] benzenesulf onamide ; 

3- methyl-5- (4-methylsulf onylphenyl) -4 -phenylisoxazole; 
25 4 - [ 3 -methyl - 4 -pheny lisoxazol - 5 -y 1 ] benzenesul f onamide ; 

4- [3 -methyl -5- (3-chlorophenyl) isoxazol-4- 
y 1 ] benzenesul f onamide ; 

4 - [ 3 -hy droxyme thy 1 - 5 -phenyl i soxazo 1 - 4 - 
y 1 ] benzenesul f onamide ; 
30 4- ( 4 -aminosulf onylphenyl) -5-phenyl-isoxazole-3 -acetic 
acid; 

3 - methyl- 4- (4-methylsulf onylphenyl) -5 -phenylisoxazole; 

4- [3- [2- (4-chlorophenyl) -2 -hydroxy ethyl] -5-phenylisoxazol- 
4-yl ] benzenesulf onamide ; 

35 3-ethyl-4- (4-methylsulf onylphenyl) -5-phenylisoxazole; 
4- [3-ethyl-5- (4-f luorophenyl) isoxazol-4- 
yl] benzenesulf onamide; 
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4- [3-ethyl-5- (3-f luorophenyl) isoxazol-4- 

yl ] benzenesulf onamide ; 
4- [3-ethyl-5- (3-methylphenyl) isoxazol-4- 

yl] benzenesulf onamide; 
5 4 - [ 3 - ethyl - 5 - ( 2 - f luoropheny 1 ) i s oxa zol - 4 - 

yl ] benzenesulf onamide ; 
4- [ 5-methyl-4-phenylisoxazol-3-yl] benzenesulf onamide; 
4 - [5-ethyl-3-phenylisoxazol-4-yl] benzenesulf onamide; 
4 - [ 3 -phenyl - 5 -propyl isoxazol - 4 -y 1 ] benzenesul f onamide ; 
10 4- [5-isopropyl-3-phenylisoxazol-4- 

yl ] benzenesulf onamide ; 
4- [5-butyl-3-phenylisoxazol-4-yl] benzenesulf onamide; 
4 - [ 5 - isobuty 1 -3 -pheny lisoxazol - 4 -yl ] benzenesul f onamide ; 
4 - [ 5 -cyclohexyl - 3 -phenyl isoxazol-4 - 
15 yl ] benzenesulf onamide ; 

4- [5-neopentyl-3-phenylisoxazol-4- 

y 1 ] benzenesul f onamide ; 
4 - [ 5 - cyclohexy lme thy 1 -3 -phenyl isoxazol - 4 - 

yl] benzenesulf onamide; 
20 4- [5- <4-chlorophenyl)methyl-3-phenylisoxazol-4- 

yl ] benzenesulf onamide ; 
4- [5-trif luoromethyl-3-phenylisoxazol-4- 

y 1 ] benzenesul f onamide ; 
4- [5-dif luoromethyl-3-phenylisoxazol-4- 
25 y 1 ] benzenesulf onamide ; 

4 - 1 5 -chloromethy 1 -3 -pheny lisoxazol -4 - 

y 1 ] benzenesulf onamide ; 
4 - [ 5-methyl-3 -phenylisoxazol- 4 -yl ] benzenesulf onic acid ; 
4- [5-propyl-3-phenylisoxazol-4-yl] benzenesulf onic acid; 
30 4-[5 -methoxyme thy 1 - 3 -pheny 1 i soxazo 1 - 4 - 

yl ] benzenesulf onamide; 
4- [5- (3-hydroxypropyl) -3-phenylisoxazol-4- 

yl ] benzenesulf onamide ; 
4- [3- (4-chlorophenyl) -5-methylisoxazol-4- 
35 yl ] benzenesul f onamide ; 

4- [3- (4-f luoropheny 1) -5-methylisoxazol-4- 

yl] benzenesulf onamide; 
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4. [ 3 _ { 3 _f iuoro-4 -methylphenyl ) - 5-methy lisoxazol - 4 - 

yl ] benzenesulf onamide ; 
4 - [ 3 - ( 3 -aminosul f ony 1 - 4 -me thoxypheny 1 ) -5- 

methylisoxazol -4 -yl] benzenesulf onamide; 

4 . [ 3 _ ( 3 _ chloro- 4 -methylphenyl ) - 5 -me thy 1 isoxazol - 4 - 

yl ] benzenesulf onamide ; 
4- [5-methyl-3- (3-pyr idyl) isoxazol -4-yl] benzenesulf onamide; 

4- [5-methyl-3- (4-pyridyl) isoxazol-4-yl] benzenesulf onamide; 

4- [3- (3-fluorophenyl) -5-methylisoxazol-4- 

yl ] benzenesul f onamide ; 
4 - [ 5 -hydroxyme thy 1 - 3 -pheny lisoxazol - 4 - 

yl] benzenesulf onamide; 
[4- [4- (aminosulfonyl) phenyl] -3-phenylisoxazol-5- 

yl]carboxylic acid; 
4- [ 5-hydroxy-3 -phenylisoxazol-4-yl] benzenesulf onamide ; 
4 - [ 3 -methyl - 5 -pheny 1 i soxazol - 4 -y 1 ] benz enesul f onami de ; 
4 - [ 5 -methyl -3 -pheny 1 isoxazol - 4 -y 1 ] benzenesul f onamide ; 

4- [3- (3-f luoro-4-methoxyphenyl) -5-methylisoxazol-4- 
yl ] benzenesulf onamide ; 

[3- (3-chloro-4-methoxyphenyl) -4- [4- 

(methylsulfonyl>Phenyl]isoxazol-5-yl] acetic acid; 

5- methyl-4- [4- (methylsulf onyl ) phenyl] -3 -phenyl- 
isoxazole; 

3- (3-chloro-4-methoxyphenyl) -5-methyl-4- [4- 

(methylsulf ony 1 ) phenyl ] isoxazole ; 
[4- [4- (aminosulfonyl) phenyl] -3-phenylisoxazol-5- 

yl] acetic acid; 
[ 4- [ 4 - ( aminosulfonyl ) phenyl] -3 -pheny lisoxazol -5 - 

yl] propanoic acid; 
ethyl [ 4 - [ 4 - ( aminosul f ony 1 ) phenyl ] -3 -phenyl isoxa zol - 5 - 

yl ] propanoate ; 
[4- [4- (aminosulfonyl) phenyl] -3- (3-f luoro-4- 

me thoxypheny 1) isoxazol- 5 -yl] propanoic acid; and 
[3- (3-f luoro-4-me thoxypheny 1) -4- [4- 

(methylsulfonyl) phenyl] isoxazol-5-yl] acetic acid. 

The term " hydrido" denotes a single hydrogen atom 
(H) . This hydrido radical may be attached, for 
example, to an oxygen atom to form a hydroxyl radical 
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or two hydrido radicals may be attached to a carbon 
atom to form a methylene (-CH2-) radical. Where used, 
either alone or within other terms such as "haloalkyl" , 
"alkylsulfonyl", "alkoxyalkyl ■ and - hydroxy alky 1" , the 
5 term "alkyl" embraces linear or branched radicals 

having one to about twenty carbon atoms or, preferably, 
one to about twelve carbon atoms. More preferred alkyl 
radicals are -lower alkyl" radicals having one to about 
ten carbon atoms* Most preferred are lower alkyl 

10 radicals having one to about six carbon atoms. 

Examples of such radicals include methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, iso-amyl, hexyl and the like. The term 
"cycloalkyl" embraces saturated carbocyclic radicals 

15 having three to twelve carbon atoms- More preferred 
cycloalkyl radicals are -lower cycloalkyl" radicals 
having three to about eight carbon atoms. Examples of 
such radicals include cyclopropyl, cyclobutyl, 
cyclopentyl and cyclohexyl. The term "cycloalkenyl" 

20 embraces partially saturated carbocyclic radicals 

having three to twelve carbon atoms. More preferred 
cycloalkenyl radicals are "lower cycloalkenyl" radicals 
having three to about eight carbon atoms. Examples of 
such radicals include cyclobutenyl, cyclopentenyl and 

25 cyclohexenyl. The term "halo" means halogens such as 
fluorine, chlorine, bromine or iodine. The term 
"haloalkyl" embraces radicals wherein any one or more 
of the alkyl carbon atoms is substituted with halo as 
defined above. Specifically embraced are 

30 monohaloalkyl, dihaloalkyl and polyhaloalkyl radicals. 
A monohaloalkyl radical, for one example, may have 
either an iodo, bromo, chloro or fluoro atom within the 
radical. Dihalo and polyhaloalkyl radicals may have 
two or more of the same halo atoms or a combination of 

35 different halo radicals. "Lower haloalkyl" embraces 
radicals having one to six carbon atoms. Examples of 
haloalkyl radicals include f luoromethyl, 
dif luoromethyl , trif luoromethyl , chloromethy 1 , 
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dichlorome thy 1 , trichloromethyl , pentaf luoroethyl , 
heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl , dif luoroethyl , dif luoropropyl , 
dichloroethyl and dichloropropyl . The terms 
5 "hydroxyalkyl" and "hydroxyl alkyl" embrace linear or 
branched alkyl radicals having one to about ten carbon 
atoms any one of which may be substituted with one or 
more hydroxyl radicals. More preferred "hydroxyalkyl" 
radicals are "lower hydroxyalkyl " radicals having one 

10 to six carbon atoms and one or more hydroxyl radicals. 
Examples of such radicals include hydroxymethyl , 
hydroxyethyl , hy droxypropy 1 , hydroxybutyl and 
hydroxyhexyl . The terms "alkoxy" and "alkoxyalkyl " 
embrace linear or branched oxy- containing radicals each 

15 having alkyl portions of one to about ten carbon atoms. 
More preferred alkoxy radicals are "lower alkoxy" 
radicals having one to six carbon atoms. Examples of 
such radicals include methoxy, ethoxy, propoxy, butoxy 
and tert-butoxy . The term "alkoxyalkyl" embraces alkyl 

20 radicals having one or more alkoxy radicals attached to 
the alkyl radical, that is, to form monoalkoxyalkyl and 
dialkoxyalkyl radicals. The "alkoxy" radicals may be 
further substituted with one or more halo atoms, such 
as fluoro, chloro or bromo, to provide haloalkoxy 

25 radicals. More preferred haloalkoxy radicals are 

■lower haloalkoxy" radicals having one to six carbon 
atoms and one or more halo radicals. Examples of such 
radicals include f luoromethoxy , chloromethoxy , 
trif luoromethoxy, trif luoroethoxy, fluoroethoxy and 

30 fluoropropoxy . The term "cycloalkylalkoxy ■ embraces 
radicals having cycloalkyl radicals, as defined above, 
attached to an alkoxy radical. More preferred 
"cycloalkylalkoxy" radicals are "lower 
cycloalkylalkoxy" radicals having cycloalkyl radicals 

35 of three to six carbon atoms attached to an alkoxy 

radical of one to six carbon atoms. Examples of such 
radicals include cyclohexylmethoxy , The term "aryl", 
alone or in combination, means a carbocyclic aromatic 
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system containing one, two or three rings wherein such 
rings may be attached together in a pendent manner or 
may be fused. The term "aryl" embraces aromatic 
radicals such as phenyl, naphthyl, tetrahydronaphthyl , 
5 indane and biphenyl. The terms "heterocyclic " and 
"heterocyclo" embrace saturated, partially saturated 
and unsaturated heteroatom-containing ring-shaped 
radicals, where the heteroatoms may be selected from 
nitrogen, sulfur and oxygen. Examples of saturated 

10 heterocyclic radicals include saturated 3 to 6-membered 
heteromonocylic group containing 1 to 4 nitrogen atoms 
(e.g. pyrrolidinyl, imidazolidinyl, piperidino, 
piperazinyl, etc.); saturated 3 to 6-membered 
heteromonocyclic group containing 1 to 2 oxygen atoms 

15 and 1 to 3 nitrogen atoms (e.g. morpholinyl, etc.); 
saturated 3 to 6-membered heteromonocyclic group 
containing 1 to 2 sulfur atoms and 1 to 3 nitrogen 
atoms (e.g., thiazolidinyl, etc.). Examples of 
partially saturated heterocyclic radicals include 

20 dihydrothiophene , dihydropyran, dihydrofuran and 
dihydrothiazole. The term "heteroaryl - embraces 
unsaturated heterocyclic radicals. Examples of 
unsaturated heterocyclic radicals, also termed 
"heteroaryl" radicals include unsaturated 3 to 6 

25 membered heteromonocyclic group containing 1 to 4 
nitrogen atoms, for example, pyrrolyl, pyrrol inyl, 
imidazolyl, pyrazolyl, pyridyl, pyrimidyl, pyrazinyl, 
pyridazinyl, triazolyl (e.g., 4H-1, 2 , 4-triazolyl, 1H- 
1,2, 3-triazolyl, 2H-1, 2, 3 -triazolyl, etc. ) tetrazolyl 

30 (e.g. 1H- tetrazolyl, 2H- tetrazolyl, etc.), etc.; 

unsaturated condensed heterocyclic group containing 1 
to 5 nitrogen atoms, for example, indolyl, isoindolyl, 
indolizinyl, benz imidazolyl, quinolyl, isoguinolyl, 
indazolyl, benzotriazolyl, tetrazolopyridazinyl (e.g., 

35 tetrazolo[l,5-b] pyridazinyl, etc.), etc.; unsaturated 3 
to 6-membered heteromonocyclic group containing an 
oxygen atom, for example, pyranyl, furyl, etc.; 
unsaturated 3 to 6-membered heteromonocyclic group 
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containing a sulfur atom, for example, thienyl, etc.; 
unsaturated 3- to 6-membered heteromonocyclic group 
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen 
atoms, for example, oxazolyl, isoxazolyl, oxadiazolyl 
5 (e.g., 1,2, 4 -oxadiazolyl, 1, 3 , 4 -oxadiazolyl, 1,2,5- 
oxadiazolyl, etc.) etc.; unsaturated condensed 
heterocyclic group containing 1 to 2 oxygen atoms and 1 
to 3 nitrogen atoms (e.g. benzoxazolyl, 
benzoxadiazolyl, etc.); unsaturated 3 to 6-membered 

10 heteromonocyclic group containing 1 to 2 sulfur atoms 
and 1 to 3 nitrogen atoms, for example, thiazolyl, 
thiadiazolyl (e.g., 1,2,4- thiadiazolyl, 1,3,4- 
thiadiazolyl, 1,2, 5- thiadiazolyl, etc.) etc.; 
unsaturated condensed heterocyclic group containing 1 

15 to 2 sulfur atoms and 1 to 3 nitrogen atoms (e.g., 

benzothiazolyl, benzothiadiazolyl, etc.) and the like. 
The term also embraces radicals where heterocyclic 
radicals are fused with aryl radicals. Examples of 
such fused bicyclic radicals include benzofuran, 

20 benzothiophene, and the like. Said "heterocyclic 
group- may have 1 to 3 substituents such as lower 
alkyl, hydroxy, oxo, amino and lower alkylamino. The 
term "alkylthio" embraces radicals containing a linear 
or branched alkyl radical, of one to about ten carbon 

25 atoms attached to a divalent sulfur atom. More 

preferred alkylthio radicals are "lower alkylthio" 
radicals having alkyl radicals of one to six carbon 
atoms. Examples of such lower alkylthio radicals are 
methylthio, ethylthio, propylthio, butylthio and 

30 hexylthio. The term "alkylthioalkyl" embraces radicals 
containing an alkylthio radical attached through the 
divalent sulfur atom to an alkyl radical of one to 
about ten carbon atoms. More preferred alkylthioalkyl 
radicals are "lower alkylthioalkyl " radicals having 

35 alkyl radicals of one to six carbon atoms. Examples of 
such lower alkylthioalkyl radicals include 
methylthiomethyl. The term "cycloalkylalkylthio" 
embraces radicals having cycloalkyl radicals, as 
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defined above, attached to an alkylthio radical. More 
preferred cycloalkylthio radicals are "lower 
cycloalkylalkylthio" radicals having cycloalkyl 
radicals of three to six carbon atoms . The term 
5 "alkylsulf inyl" embraces radicals containing a linear 
or branched alkyl radical, of one to ten carbon atoms, 
attached to a divalent -S(=0)- radical- More preferred 
alkylsulf inyl radicals are "lower alkylsulf inyl" 
radicals having alkyl radicals of one to six carbon 
10 atoms. Examples of such lower alkylsulf inyl radicals 
include methylsulf inyl, ethylsulf inyl, butylsulf inyl 
and hexylsulf inyl. The term "sulfonyl", whether used 
alone or linked to other terms such as alkylsulfonyl, 
denotes respectively divalent radicals -S0 2 -. 

15 "Alkylsulfonyl" embraces alkyl radicals attached to a 
sulfonyl radical, where alkyl is defined as above. 
More preferred alkylsulfonyl radicals are "lower 
alkylsulfonyl" radicals having one to six carbon atoms. 
Examples of such lower alkylsulfonyl radicals include 

20 methylsulf onyl, ethylsulf onyl and propylsulf onyl . The 
■alkylsulfonyl" radicals may be further substituted 
with one or more halo atoms, such as fluoro, chloro or 
bromo, to provide haloalkylsulf onyl radicals. The 
terms "sulfamyl", "aminosulf onyl" and "sulf onamidyl" 

25 denote H2NO2S-. The term "hydroxy sulf onyl" denotes 

HO(02)S-. The terms "carboxy" or "carboxyl", whether 
used alone or with other terms, such as " carboxyalkyl " , 
denotes -CO2H. The term "carboxyalkyl" embraces alkyl 
radicals substituted with a carboxy radical. More 

30 preferred are "lower carboxyalkyl" which embrace lower 
alkyl radicals as defined above. Examples of such 
lower carboxyalkyl radicals include carboxymethyl , 
carboxyethyl , carboxypropyl and carboxybuty 1 . The term 
"carbonyl", whether used alone or with other terms, 

35 such as "alkoxy carbonyl" , denotes -(C=0)-. The term 
"alkoxy carbonyl" means a radical containing an alkoxy 
radical, as defined above, attached via an oxygen atom 
to a carbonyl radical. Examples of such 
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"alkoxycarbonyl" ester radicals include substituted or 
unsubstituted me thoxy carbonyl, ethoxycarbonyl, 
propoxy car bony 1, butoxycarbonyl and hexyloxycarbonyl . 
The term " alkoxy carbonylalkyl" means a radical 
5 containing an alkoxycarbonyl radical, as defined above, 
attached to an alkyl radical. Examples of such 
"alkoxycarbonylalkyl" ester radicals include 
substituted or unsubstituted methoxycarbonylmethyl, 
butoxycarbonylmethyl and hexyloxycarbonylethyl . The 

10 terms "alkylcarbonyl" , "arylcarbonyl" and 

"aralkylcarbonyl" include radicals having alkyl, aryl 
and aralkyl radicals, as defined above, attached via an 
oxygen atom to a carbonyl radical. Examples of such 
radicals include substituted or unsubstituted 

15 methylcarbonyl, ethylcarbonyl, phenyl carbonyl and 
benzylcarbonyl . The term "aralkyl" embraces aryl- 
substituted alkyl radicals. More preferred aralkyl 
radicals are "lower aralkyl" radicals having aryl 
substituted lower alkyl radicals, as defined above. 

20 Examples include benzyl, diphenylmethyl , 

triphenylmethyl, phenylethyl, and diphenylethyl . The 
aryl in said aralkyl may be additionally substituted 
with halo, alkyl, alkoxy, halkoalkyl and haloalkoxy. 
The terms benzyl and phenylmethyl are interchangeable. 

25 The term "heterocycloalkyl" embraces heterocyclo- 

substituted alkyl radicals, such as pyrrolidinylmethyl, 
piperaziny lmethy 1 , piperidiny lmethy 1 , f urany lethyl , 
tetrahydrofurylethyl and heteroaralkyl radicals. The 
term "heteroaralkyl" embraces heteroaryl-substituted 

30 alkyl radicals, such as pyridylmethyl, quino ly lmethy 1, 
thieny lmethy 1, fury lethyl, and quinolylethyl . The 
heteroaryl in said heteroaralkyl may be additionally 
substituted with halo, alkyl, alkoxy, halkoalkyl and 
haloalkoxy. The term "cycloalkylalkyl" embraces 

35 radicals having cycloalkyl radicals, as defined above, 
attached to an alkyl radical. More preferred 
•cycloalkylalkyl" radicals are "lower cycloalkylalkyl" 
radicals having cycloalkyl radicals of three to six 
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carbon atoms attached to an alkyl radical of one to six 
carbon atoms. The term "cycloalkylalkyl H embraces 
cycloalkyl- substituted alkyl radicals such as 
cyclohexylmethyl , cyclopentylethyl , cyclopentylmethyl , 
5 cyclohexylethyl, and cyclobutylpropyl . The term 

"aralkoxy" embraces aralkyl radicals attached through 
an oxygen atom to other radicals. The term 
"aralkoxyalkyl" embraces aralkoxy radicals attached 
through an oxygen atom to an alkyl radical* The term 

10 "aralkylthio" embraces aralkyl radicals attached to a 
sulfur atom. The term "aralkylthioalkyl" embraces 
aralkyl thio radicals attached through a sulfur atom to 
an alkyl radical. The term "heteroaralkoxy" embraces 
heteroaralkyl radicals attached through an oxygen atom 

15 to other radicals. The term "heteroaralkyl thio" 

embraces heteroaralkyl radicals attached through a 
sulfur atom to other radicals. The term "aminoalkyl" 
embraces alkyl radicals substituted with amino 
radicals. The term "alkylamino" denotes amino groups 

20 which have been substituted with one or two alkyl 
radicals. Suitable "alkylamino" may be mono or 
dialkylamino such as N-methy lamino, N-ethy lamino, N,N- 
dimethylamino, N,N-diethylamino or the like. The term 
"cycloalkylamino" denotes amino groups which have been 

25 substituted with one or two cycloalkyl radicals, as 
defined above. The term "arylamino" denotes amino 
groups which have been substituted with one or two aryl 
radicals, such as N-pheny lamino . The "arylamino" 
radicals may be further substituted on the aryl ring 

30 portion of the radical. The term "aralky lamino" 

embraces aralkyl radicals attached through an nitrogen 
atom to other radicals. The term "heteroaralky lamino" 
embraces heteroaralkyl radicals, as defined above, 
attached through an nitrogen atom to other radicals. 

35 The term "aminocarbonyl" denotes an amide group of the 
formula -C(=0)NH2. The term "alkylcarbonylaminoalkyl" 
embraces radicals having one or more alkyl radicals 
attached to a carbonyl radical further attached to an 
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aminoalkyl radical. The term "alkylaminoalkyl" 
embraces radicals having one or more alkyl radicals 
attached to an aminoalkyl radical. The term 
"aryloxyalkyl" embraces radicals having an aryl 
5 radicals attached to an alkyl radical through a 
divalent o^gen atom. The term "arylthioalkyl" 
embraces radicals having an aryl radicals attached to 
an alkyl radical through a divalent sulfur atom. The 
terms "N-alkyl-N-aralkylamino" "N-alkyl-N- 

10 he teroar alkylamino" , and "N-alkyl-N- 

cycloalkylalkylamino" embrace amino radicals 
substituted with one alkyl radical and with an aralkyl, 
heteroaralkyl or cycloalkylalkyl radical, respectively. 
The term "alkoxyalkyloxyalkyl" or "alkoxy alkoxy alkyl ■ 

15 denotes radiclas having alkoxy radiclas attached to an 
alkoxyalkykl radical as defined above. The term 
"aryl (hydroxylalkyl) ■ denotes a radical having an aryl 
radical attached to a hydroxyalkyl radical. The aryl 
portion may be optionally further substituted with 

20 alkyl, halo, alkoxy and the like. The term 

"haloalkylsulfonyloxy" denotes radicals having a 
haloalkyl substituted sulfonylk radical, which is 
attached to other radicals via a divalent oxygen atom. 
An example of a haloalkylsulfonyloxy radical is 

25 "trif luorosulfonyloxy . " The terms 

"arylcarbonyloxyalkyl, ■ "alkylaminocarbony loxyalky 1, ■ 
and " alkoxy carbonyloxy alky 1, " denote -c (O) -O-alkyl 
radicals substituted with aryl, alkylamino, and alkoxy 
radicals, respectively. The terms 

30 "alkoxycarbonylthioalkyl, " "arylcarbonylthioalkyl" , and 
"alkylaminocarbonylthioalkyl, ■ denote -C (O) -S-alkyl 
radicals substituted with alkoxy, aryl and alkylamino 
radicals, respectively. The term "carboxyalkoxyalkyl " 
denotes carboxy substitured alkoxyalkyl radicals, as 

3 5 defined above. The term ■ carboxyary loxyalky 1 " denotes 
carboxy substitured aryloxyalkyl radicals, as defined 
above. The term "alkoxycarbonylary loxyalky 1" denotes 
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alkoxycarbonyl substitured alkoxyalkyl radicals, as 
defined above. 

Compounds of Formula I , where R 3 is a nitrogen 
containing heteroaryl radical, would also be capable of 
5 inhibiting cytokines, such as TNF, IL-1, IL-6, and IL-8. 
As such, the compounds can be used in the manufacture of a 
medicament or in a method for the treatment for the 
prophylactic or therapeutic treatment of diseases mediated 
by cytokines, such as TNF, IL-1, IL-6, and IL-8. 

10 The present invention comprises a pharmaceutical 

composition comprising a therapeutically- ef f ective 
amount of a compound of Formulas l-V in association 
with at least one pharmaceutically-acceptable carrier, 
adjuvant or diluent. 

15 The present invention also comprises a method of 

treating inflammation or inflammation-associated 
disorders in a subject, the method comprising treating 
the subject having such inflammation or disorder with a 
therapeutically-ef fective amount of a compound of 

20 Formulas I-V. 

Also included in the family of compounds of 
Formulas I-V are the pharmaceutically-acceptable salts 
thereof. The term "pharmaceutically-acceptable salts" 
embraces salts commonly used to form alkali metal salts 

25 and to form addition salts of free acids or free bases. 
The nature of the salt is not critical, provided that 
it is pharmaceutically-acceptable. Suitable 
pharmaceutically-acceptable acid addition salts of 
compounds of Formulas I-V may be prepared from an 

30 inorganic acid or from an organic acid. Examples of 
such inorganic acids are hydrochloric, hydrobromic, 
hydroiodic, nitric, carbonic, sulfuric and phosphoric 
acid. Appropriate organic acids may be selected from 
aliphatic, cycloaliphatic, aromatic, araliphatic, 

35 heterocyclic, carboxylic and sulfonic classes of 

organic acids, example of which are formic, acetic, 
propionic, succinic, glycolic, gluconic, lactic, malic, 
tartaric, citric, ascorbic, glucuronic, maleic, 
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fumaric, pyruvic, aspartic, glutamic, benzoic, 
anthranilic, mesylic, salicylic, p-hydroxy ben zoic, 
phenylacetic, mandelic, embonic (pamoic) , 
methanesulfonic, ethanesulfonic, benzenesulf onic, 
5 pantothenic, toluenesulf onic, 2 -hydroxy ethanesulf onic, 
sulf anilic , stearic , cyclohexy laminosulf onic , algenic , 
P -hydroxybutyric, galactaric and galacturonic acid. 
Suitable pharmaceutically-acceptable base addition 
salts of compounds of Formulas I-IV include metallic 

10 salts made from aluminum, calcium, lithium, magnesium, 
potassium, sodium and zinc or organic salts made from 
N, N 1 -dibenzylethylenediamine , chloroprocaine , choline , 
diethanolamine , ethylenediamine, meglumine <N- 
methylglucamine) and procaine. All of these salts may 

15 be prepared by conventional means from the 

corresponding compound of Formulas I-V by reacting, for 
example, the appropriate acid or base with the compound 
of Formulas I-V. 



The compounds of the invention can be synthesized 
according to the following procedures of Schemes I -XVII, 
wherein the R 1 -!* 4 substituents are as defined for 
25 Formulas I-V, above, except where further noted. 



20 



GENERAL SYNTHETIC PROCEDURES 



Scheme X 




i 



2 
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Scheme I illustrates the two step procedure used to 
prepare substituted desoxybenzoin derivatives 3. In step 
one, 4-methylthiophenylacetic acid 1 is converted to the 
corresponding acid chloride 2 with thionyl chloride. A 
5 variety of aromatic compounds are then acylated with 2 in 
the presence of a Lewis acid such as aluminum chloride to 
provide the desired desoxybenzoins 3 in high yield. This 
Friedel Crafts acylation can be performed in an inert 
solvent, such as dichloromethane, chloroform, 
10 nitrobenzene, 1, 2-dichloroethane, 1 , 2-dichlorobenzene and 
similar solvents. 

Scheme II 




* 5 



1) DPPA / Et 3 N 

2) tert -BuOH , 
cone. HC1 




Synthetic Scheme II shows the four step procedure 
which can be used to prepare substituted ketone 
compounds 7 from aldehyde 4 and acid 5. In step one, 

20 aldehyde 4 and substituted acetic acid 5 are heated 

together in acetic anhydride and triethylamine to form 
the 2, 3-disubstituted acrylic acids 6 via a Perkin 
condensation. In step two, the addition of water 
produces the acids 6 free from any mixed acetic-acrylic 

25 anhydrides. The acrylic acids 6 are reacted with 
diphenylphosphorylazide (DPPA) and triethylamine in 
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toluene at about 0 °C and then at room temperature to 
form acylazides. The crude acylazides are heated to 
form a vinyl isocyanate via a Curtius rearrangement. 
The vinyl isocyanates are trapped with te.rt-butyl 
5 alcohol to produce N- tert-butoxycarbonyl enamine 

derivatives. Acidic hydrolysis using concentrated HCl 
provides the substituted ketone 7 intermediates. 

Scheme III 

10 

.K-O" 

CN 

10 

48% HBr, A 
7 




Synthetic Scheme III illustrates an alternative 
approach which can be used to prepare substituted ketone 
15 intermediates 7 via the Claisen reaction of a 

substituted phenylacetonitrile 8 and a acid ester 9 . In 
the first step, a mixture of substituted 

phenylacetonitrile 8 and acid ester 9 are treated with a 
base such as sodium methoxide in a protic solvent like 

20 methanol to provide the cyanoketone 10. In step two, 

the cyanoketone 10 is hydro ly zed in aqueous acid such as 
concentrated HBr to effect hydrolysis of the nitrile and 
decarboxylation of the incipient carboxylic acid to 
produce the substituted ketone intermediates 7. 

25 Other synthetic approaches are possible to form the 

desired ketones 7. These alternatives include reacting 
the appropriate Grignard or lithium reagents with 
Weinreb amides of substituted acids or acetic acids. 
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The Weinreb methodology has been reported in Tetrahedron 
Letters, 4171 (1977) . 



Scheme IV 




NOH 



NH 2 OH 




Synthetic Scheme IV shows the procedure which can 
be used for the preparation of oxime intermediates 12. 
10 Treatment of ketone intermediates 7 with hydroxy lamine , 
generally prepared from hydroxy lamine hydrochloride by 
socium acetate, provides the oxime intermediates 12. A 
wide variety of solvents can be used for this reaction 
including ethanol, toluene and tetrahydrof uran. 

15 

Scheme V 




20 Synthetic Scheme V shows the procedure which can be 

used for the preparation of hydrated isoxazole derivatives 
13. The substituted oximes 12 are treated with two 
equivalents of a base such as n-butyllithium in hexanes to 
produce a dianion which is subsequently acylated. 
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Suitable acylating agents are anhydrides, acyl imidazoles, 
esters and the like. Upon quenching the reaction mixture 
with dilute aqueous acid, hydrated isoxazole derivatives 
13 can be isolated by crystallization or chromatography. 

Scheme VI 




13 14 



10 Synthetic Scheme VI shows the procedure which can be 

used for the preparation of isoxazole analogs 14 by 
dehydration of the hydrated isoxazole derivatives 13 . 
Substituted hydrated isoxazoles 13 are dissolved in an 
appropriate solvent such as toluene and then treated with 

15 a catalytic to stoichiometric amount of concentrated 

sulfuric acid to effect dehydration and thereby produce 
isoxazole derivatives 14. Other acids can also be 
employed to effect this transformation such as 
concentrated HCl, concentrated HBr and many others. 

20 

Scheme VII 




15 

16 
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Synthetic Scheme VII shows the procedure which can 
be used for the preparation of substituted 4- [4- 
(methylsulfonyl) phenyl] isoxazole analogs 16 from the 
5 corresponding 4- [4- (methylthio) phenyl] isoxazoles 15. The 
oxidation of an aromatic methythio derivative 15 to the 
corresponding aromatic methylsulf onyl compound 16 can be 
accomplished in a variety of ways such as with two 
equivalents of meta-chloroperoxybenzoic acid (MCPBA) , two 
10 equivalents of Oxone® (potassium peroxymonosulf ate) and 
many other oxidizing agents* 

Scheme VIII 




Synthetic Scheme VIII shows the procedure which can 
be used for the preparation of substituted 4- (4- 
aminosulfonyl) phenyl isoxazole analogs 17 from the 

20 corresponding 4-phenylisoxazoles 14. The procedure is a 
two step process for the direct introduction of the 
sulfonamide moiety into 4-phenylisoxazoles 14 or hydrated 
isoxazoles 13. In step one, isoxazole 14 or hydrated 
isoxazole 13 is treated at about 0 °C with two or three 

25 equivalents of chlorosulfonic acid to form the 

corresponding sulfonyl chloride. In step two, the 
sulfonyl chloride thus formed is treated with concentrated 
ammonia to provide the sulfonamide derivative 17. 
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Scheme IX 




16 17 

5 

Synthetic Scheme IX shows the three step procedure 
used to prepare sulfonamide antiinflammatory agents 17 
from their corresponding methyl sulfones 16, In step 
one, a tetrahydrofuran solution (THF) of the methyl 

10 sulfones 16 are treated with an alkyllithium or 

alkylmagnesium (Grignard) reagent at -78 °C, such as n- 
propyl magnesium bromide. In step two, the anion 
generated in step one is treated with an organoborane , 
such as tri-n-butylborane at -78 °C then warmed to room 

15 temperature and then heated to reflux. In step three, 
an aqueous solution of hydroxylamine-o-sulfonic acid is 
added to provide the corresponding sulfonamide 
antiinflammatory agents 17, This procedure is 
essentially that of Huang et. al.. Tetrahedron Letters, 

20 35, 7204 (1994). 
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Scheme X 




5 Synthetic Scheme X shows the three step procedure 

used to prepare sulfonamide antiinflammatory agents 17 
from their corresponding methylsulf inyl analogs 18. 
Methylsulf inyl derivatives 18 are available from the 
corresponding methylthio compounds 15 by oxidation with 

10 one equivalent of an oxidizing agent such as MCPBA. In 
step one, the methylsulf inyl compounds 18 are treated 
with trif luoroacetic anhydride to effect Pummerer 
rearrangement. In step two, the crude Pummerer 
rearrangement product dissolved in acetic acid is treated 

15 with chlorine gas to produce a sulfonyl chloride. In step 
three, the sulfonyl chloride is converted to the 
corresponding sulfonamide antiinflammatory agents 17 by 
treatment with concentrated ammonia. This procedure was 
adapted from Kharash, J. Am. Chem. Soc, 73, 3240 (1951). 



20 
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Scheme XI 




5 Synthetic Scheme XI shows the two step procedure used to 

prepare sulfonamide antiinflammatory agents 17 from their 
corresponding 4 -phenyl isoxazole derivatives 14. In step one 
a mixture of sulfuryl chloride and dimethylf ormamide (DMF) 
are allowed to react at room temperature and then mixed with 
10 4-phenylisoxazoles 14 and heated to about 100 °C. The 

sulfonyl chloride thus formed is then treated with an excess 
of concentrated ammonia to provide the antiinflammatory 
sulfonamides 17. 

15 Scheme XII 




20 

Synthetic Scheme XII shows the three step procedure 
20 used to prepare sulfonamide antiinflammatory agents 20 
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from 4-phenyl isoxazoles 19. In step one, the 4- 
phenylisoxazoles 19 are converted into the corresponding 
sulfonic acid by treatment with sulfur trioxide pyridine 
complex at about 100 °C. In step two, the sulfonic acid 
5 is converted into the sulfonyl chloride by the action of 
phosphorus oxychloride and in step three the sulfonyl 
chloride is treated with excess concentrated ammonia to 
provide the antiinflammatory sulfonamides 20. 

o Scheme XIII 




Synthetic Scheme XIII shows the three step procedure 
15 used to prepare 4, 5-diphenylisoxazole antiinflammatory 
agents 24 from 1, 2-diphenylbutenones 21. In step one, 
the 1, 2-diphenylketones 21 are converted to the . 
corresponding oximes 22 by treatment with hydroxy lamine 
in a manner similar to that shown in Scheme IV. In step 
20 two, the oxime 22 is converted to the 4,5- 

diphenylisoxazole 23 in two steps. The oxime 22 is 
reacted with potassium iodide and iodine in the presence 
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of base, such as sodium bicarbonate and heated to form the 
halo intermediate . Sodium bisulfite is added to form the 
isoxazole 23. The isoxazole 23 is converted to the 
sulfonamide by any of the procedures shown in Schemes 
5 VIII, XI or XII. 

Scheme XIV 




Scheme XIV illustrates the five step procedure 
for the preparation substituted isoxazole derivatives. 
In step one substituted desoxybenzoin 25 is converted 
to the corresponding sulfonamide derivative 26 by 

15 first treatment with chlorosulfonic acid followed by 
conversion of the incipient sulfonyl chloride to the 
sulfonamide by treatment with aqueous ammonia* in the 
second step the sulfonamide of 26 is protected as the 
2,5-dimethylpyrrole derivative by treatment with 

20 acetonylacetone in the presence of hydrochloric acid 
and ethanol. The 2,5-dimethylpyrrole thus formed is 
converted into oxime 27 by treatment with 
hydroxylamine hydrochloride in the presence of sodium 
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acetate in aqueous ethanol. The oxime 27 is treated 
with slightly more than two equivalents of lithium 
diisopropylamide (LDA) and then the resulting dianion 
is quenched by a suitable acylating agent such as an 
5 anhydride, acid chloride, ester, acyl imidazole and 
the like to afford a hydrated isoxazole. In the last 
step, the hydrated isoxazole is dehydrated by an acid 
and the sulfonamide unmasked by treatment with warm 
aqueous trif luoroacetic acid (TFA) to form the final 
10 sulfonamide derivative 20. 

Scheme XV 




15 

Synthetic Scheme XV shows the three step one pot 
procedure for the preparation of substituted isoxazole 
derivatives 20. In the first step the desoxybenzoin 
sulfonamide derivative 26 is protected as the cyclic 

20 disilylamine derivative by treatment with 1,2-bis- 
( chlorodimethy Is ilyl) ethane in the presence of 
triethylamine. In step two the cyclic disilylamine 
protected sulfonamide is treated with excess lithium 
diisopropylamide followed by quenching of the resulting 

25 dianion with an ester to afford the corresponding 

hydrated isoxazole derivative. In the third step the 
reaction mixture is treated with aqueous 
trif luoroacetic acid that effects dehydration of the 
hydrated isoxazole and unmasks the sulfonamide moiety 

30 to afford the desired isoxazole derivative 20. 
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Scheme XVI 




5 Synthetic Scheme XVI illustrates the three step 

procedure for the preparation of aromatic sulfonamides 
from aromatic bromides. In step one, the aromatic 
bromide is transmetallated to the corresponding lithium 
derivative that is immediately treated with gaseous 

10 sulfur dioxide to form an aromatic sulfinic acid. The 
sulfinic acid is converted directly to the sulfonamide 
by treatment with aqueous hydroxylamine-O-sulfonic acid 
and sodium acetate. 

Similarly, starting with compounds having a {4- 

15 bromophenyl) substituent at isoxazole position three, 
one can prepare isoxazoles having a benzenesulf onamide 
at position three via this method. 

Scheme XVII 

20 



x 




Synthetic Scheme XVTI shows the four step one-pot 
procedure for the preparation of selected 
25 desoxybenzoin derivatives 30. In the first step a 
substituted benzaldehyde 29 is converted to the 
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corresponding trimethylsilyl cyanohydrin by 
condensation with trimethylsilyl cyanide and a 
catalytic amount to zinc iodide. In step two the 
trimethylsilyl cyanohydrin is treated with lithium 
5 diisopropylamide to form the acyl anion equivalent 
that is alkylated by a substituted benzyl bromide to 
afford the trimethylsilyl cyanohydrin of desoxybenzoin 
30. In steps three and four the trimethylsilyl 
cyanohydrin is first hydrolyzed with aqueous 

10 trif luoroacetic acid and hydrochloric acid to produce 
the corresponding cyanohydrin that is converted to 30 
upon treatment with sodium hydroxide. 

The following examples contain detailed 
descriptions of the methods of preparation of -^compounds 

15 of Formulas I-V. These detailed descriptions fall 
within the scope, and serve to exemplify, the above 
described General Synthetic Procedures which form part 
of the invention. These detailed descriptions are 
presented for illustrative purposes only and are not 

20 intended as a restriction on the scope of the invention. 
All parts are by weight and temperatures are in Degrees 
centigrade unless otherwise indicated. All compounds 
showed NMR spectra consistent with their assigned 
structures. 

25 

Example 1 




30 4- [S-Methyl-3 -phenylisoacazol -4 - 

yl] benzenesulf onamide 
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Step 1. Pr eparation of desoxybenzoin keto-oxime. 

Hydroxy lamine hydrochloride (9.21 g, 0.132 mol) 
and potassium hydroxide (7.43 g, 0.132 mol) were 
suspended in absolute ethanol (50 mL) and stirred at 
5 room temperature for thirty minutes. A solution of 
desoxybenzoin (20.0 g, 0.102 mol) in toluene (200 
mL) .was added in one portion, and the yellow suspension 
was held at reflux under a nitrogen blanket for 16 
hours. The suspension was cooled to room temperature 

10 and poured into water (200 mL) . The system was 
extracted with ethyl acetate (2x150 mL) , and the 
combined organic solution was washed with brine (200 
mL) , dried over magnesium sulfate, and filtered. The 
solvents were evaporated under reduced pressure to 

15 yield a crude solid. The solid was recrystallized from 
hot ethanol /water, filtered and washed with water to 
yield, upon drying, desoxybenzoin keto-oxime as white 
crystals (17.7 g, 82%): mp 87-90 °C. Mass spectrum, 
MH+ =212. High resolution mass spectrum Calc'd. for 

20 C14H13NO: 211.0997. Found: 211.0949. 

Step 2. Preparation of 4 - f 5-methvl-3 -phenvlisoxazol - 

4-vl 1 benzenesul f onamide . 

A solution of desoxybenzoin keto-oxime from Step 1 

25 (6.00 g; 28.40 mmol) in anhydrous tetrahydrofuran (THF, 
80 mL) was cooled to -20 °C. To this cold solution, n- 
butyllithium (1.6 N in hexanes, 44.4 mL) was added, via 
syringe, over 35 minutes, such that the reaction 
temperature remained at or below -10 °C. The deep red 

30 solution was stirred at -10 °C for 1 hour, warmed to 

room temperature, then stirred at room temperature for 
an additional hour. Acetic anhydride (3.2 mL, 34.1 
mmol) was added in one portion, and the resulting 
suspension was stirred without temperature control for 

35 2 hours. Water (100 mL) was added, the solution was 
poured into 1 N HC1 (100 mL) and extracted with ethyl 
acetate (2 X 200 mL) . The combined organic solution 
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was washed with hydrochloric acid (1 N HCl, 100 mL) and 
brine (100 mL) , dried over magnesium sulfate and 
filtered* The resulting solution was evaporated under 
reduced pressure to yield a crude oil. The oil was 
5 applied to a column of silica gel and eluted with ethyl 
acetate/hexane (10-50% ethyl acetate) to yield, upon 
concentration of the appropriate fractions, 5.0 g of 
3 , 4-diphenyl-4-hydrido-5-hydroxy-5-methylisoxazole . 
The solid was cooled to 0 °C, then dissolved in cold 

10 chlorosulfonic acid (15 mL) . The brown solution was 
stirred at 0 °C for 2 hours, then added dropwise to a 
stirred suspension of ice (200 mL) and dichlorome thane 
(200 mL) . The layers were separated, and the organic 
phase was added directly to a saturated ammonium 

15 hydroxide solution (100 mL) at 0 °C. This biphasic 
solution was vigorously stirred at 0 °C for 2 hours, 
the layers were separated, and the aqueous phase was 
washed with dichlorome thane (50 mL) . The combined 
organic solution was dried over magnesium sulfate, 

20 filtered and evaporated under reduced pressure to 
approximately one-half of its original volume. 
Crystals formed. The stirred suspension was cooled to 
0 °C and held for 30 minutes. The crystals were 
filtered, washed with cold dichloromethane and dried to 

25 yield 4- [5-methyl-3-phenylisoxazol-4- 

yljbenzenesulfonamide (2.7 g, 30%): mp 172-173 °C. X H 
NMR (CD3CN/5OO MHz) 8 7.86 (d, J=8.39 Hz, 2H) , 7.45 (m, 
1H), 7.39 (s, 4H), 7.37 (d, J=8.39 Hz, 2H) , 5.70 (s, 
2H) , 2.46 (s, 3H) . Mass Spectrum, MH+ = 315. 

30 

Proceeding in a like manner but replacing the 
anhydrides with other appropriately substituted 
anhydrides and esters, the following compounds were 
prepared: 

35 

la) 4- [5-ethyl-3-phenylisoxazol-4- 

yllbenzenesulfonamide: mp 140-141 °C. 1 H NMR (CDCI3) 5 
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7.93 (d, J = 8.66, 2 H) , 7.28-7.42 (m, 7 H) , 4.81 (s, 
2H), 2.83 <q, J = 7.65 Hz, 2 H) , 1.34 (t, J = 7.45, 3 
H) . Mass spectrum M + H 329. Anal. Calc'd. for 
C 17 H 16 N 2 0 3 S: C, 62.18; H, 4.91; N, 8.53; S, 9.76. 

5 Found: C, 62.07; H, 4.88; N, 8.42; S, 9.61. 
lb) 4- [5-propyl-3-phenylisoxazol-4- 

yl]benzenesulfonamide: mp 147-148 °C. ^-H NMR (CDC1 3 ) 
5 7.92 (d, J = 8.46, 2 H) , 7.28-7.44 (m, 7 H) , 4.83 (s, 
10 2 H), 2.77 (t, J = 7.25, 2 H) , 1.71-1.85 (m, 2H) , 0.98 
( t, J = 7.45, 3 H) . Anal. Calc'd. for C 18 H 18 N 2 0 3 S 1 : 

C, 63.14; H, 5.30; N, 8.18; S, 9.36. Found: C, 63.19; 
H, 5.32; N, 8.23; S, 9.44. Mass spectrum M + H 343. 

15 lc) 4- [5-isopropyl-3-phenylisoxazol-4- 

yl]benzenesulfonamide: mp 166-168 °C. ^-H NMR (CDCI3) 

5 7.93 (d, J = 8.46 Hz, 2 H) , 7.27-7.40 (m, 7H) , 4.80 
(s, 2 H), 3.08-3.20 (m, 1 H) , 1.36 (d, J = 6.58 Hz, 6 
H) . Mass spectrum M + H 343. 

20 

Id) 4- [5-butyl-3-phenylisoxazol-4- 

yljbenzenesulfonamide: mp 129-131 °C. X H NMR (CDCI3) 6 
7.93 (d, J = 8.46 Hz, 2H) , 7.30-7.40 (m, 7H) , 4.81 (s, 
2H), 2.79 (t, J = 7.45, 2H) , 1.67-1.79 (m, 2H) , 1.30- 

25 1.42 (m, 2H) , 0.91 (t, J = 7.25, 3 H) . Anal. Calc'd. 

for C 19 H 2 oN20 3 S 1 : C, 64.02; H, 5.66; N, 7.86; S, 8.99. 

Found: C, 63.22; H, 5.52; N, 7.51; S, 8.67. 

le) 4- [ 5-isobutyl-3 -phenylisoxazol-4- 
30 yl]benzenesulfonamide: mp 159-160 °C. ^-H NMR (CDCI3 ) 

8 7.93 (d, J = 8.46, 2 H) , 7.28-7.42 (m, 7H) , 4.84 (s, 
2H), 2.66 (d, J = 7.25 Hz, 2H) , 2.08-2.22 (m, 1 H) , 
0.94 (d, J s 6.65 Hz, 6 H) . High resolution mass 
spectrum Calc'd. for C 19 H2o N 2°3 S: 221.0841. Found: 
35 221.0827. Anal. Calc'd. for C 19 H 2 oN20 3 S 1 : C, 64.02; 

H, 5.66; N, 7.86; S, 8.99. Found: C, 63.94; H, 5.65; 
N, 7.86; S, 8.90. 
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If) 4- [5-c^clohe^l-3-phenylisoxazol-4- 
yljbenzenesulfonamide: mp 191-193 °C. ^-H NMR (CDCl 3 ) 

8 7.94 (d, J = 8-46 Hz, 2 H) , 7.27-7,41 (m, 7H) , 4.85 
5 (s, 2H), 2.62-2.85 (m, 1H) , 1.67-1.95 <m, 7 H) , 1.22- 
1.38 (m, 3 H) . Mass spectrum M + H 383. High resolution 
mass spectrum Calc'd. for C 21 H 2 2 N 2 0 3 S: 383.1429. 

Found: 383.1452. 

10 lg) 4- [5-neopentyl-3-phenylisoxazol-4- 

yl]benzenesulfonamide: X H NMR (CDCI3) 8 7.94 (d, J = 

8.46, 2 H), 7.26-7.39 <m, 7 H) , 4.82 (s, 2 H) , 2.71 
(s, 2 H) , 0.94 (s, 9H) . Mass spectrum M + H 371. 

15 lh) 4- [5-cyclohexylmethyl-3-phenylisoxazol-4- 

yl]benzenesulfonamide: mp 151-153 °C. X H NMR (CDCI3) 

8 7.93 (d, J = 8.46, 2 H) , 7.29-7.43 <ra, 7H) , 4.82 <s, 
2H>, 2.67 (d, J = 7.05 Hz, 2 H) , 1.60-1.92 (m, 5 H) , 
0.85-1.30 (m, 6 H) . Mass spectrum M + H 397. 

20 

li) 4- [5- (4-chlorophenyl)methyl-3-phenylisoxazol-4- 
yl]benzenesulfonamide: mp 107-108 °C. ^-H NMR (CDCI3 
and CD3OD ) 8 7.91 (d, J = 8.46, 2 H) , 7.26-7.42 (m, 

9H), 7.14 (d, J = 8.46 Hz, 2 H) , 4.85 (s, 2 H) , 4.10 
25 (s, 2 H) . Mass spectrum M + H = 425. High resolution 
mass spectrum Calc'd. for C22 H i7 clN 2°3 S: 425.0727. 
Found: 425.073 6. 

lj) 4- [5-dif luoromethyl-3-phenylisoxazol-4- 
30 yljbenzenesulfonamide: mp 172-175 °C. 1 H NMR (CDCI3) 

8 7.97 (d, J = 8.46, 2 H) , 7.30-7.50 (m, 7H) , 6.72 (t, 
J = 52.57 Hz, 1 H), 4.87 (s, 2H) . 19 F NMR (CHCI3) 

-116.45 (d, J = 53.02 Hz). Mass spectrum M + H 351. 

35 lk) 4- [5-chloromethyl-3-phenylisoxazol-4- 

yljbenzenesulfonamide: mp 131-133 °C. X H NMR (CDCI3) 

8 7.98 (d, J = 8.46, 2 H) , 7.34-7.46 (m, 7H) , 4.84 (s, 
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2H) , 4.61 (s, 2 H) . Mass spectrum M + H 349. High 
resolution mass spectrum for CigH^Cl^C^S : 348.0335. 

Found: 348.0316. 

5 11) 4- [5-methyl-3-phenylisoxazol-4-yl]benzenesulfonic 
acid: mp 260-269 °C . X H NMR (CD3OD) 8 9 . 03 (s, >1 H 

exch), 8.42 (d, J = 8.06 Hz, 2H) , 8.12-8.28 (m, 5 H) , 
7.97 (d, J =8.26 Hz, 2 H) . Mass spectrum M + H 316. 

10 lm) 4- [5-propyl-3-phenylisoxazol-4-yl]benzenesulf onic 
acid: X H NMR (CDCI3 and CD3OD ) 8 7.95-7.78 (m, 2 H) , 

7.10-7.40 (m, 7H), 2.65-2.78 (m, 2 H) , 1.65-1.80 <m, 
2H) , 0.88-0.99 (m, 3H) . Mass spectrum M + H 344. 

15 In) 4- [5-methoxymethyl-3-phenylisoxazol-4- 

yljbenzenesulfonamide: mp 82-118 °C. 1 H NMR (CDCI3) 8 

7.93 (d, J = 8.66 Hz, 2 H) , 7.31-7.45 (m, 7 H) , 4.81 
(s, 2 H) , 4.51 (s, 2 H) , 3.48 (s, 3 H) . Mass spectrum 
M + H 345. High resolution mass spectrum Calc'd. for 
20 C 17 H 16 N20 4 S: 344.0831. Found: 344.0807. 

lo) 4- [5- (3 -hydroxy propyl) -3-phenylisoxazol-4- 
yl]benzenesulfonamide : mp 88-142 °C. 1 H NMR (CDCI3 
and CD3OD ) 8 7.90 (d, J = 8.66 Hz, 2 H) , 7.26-7.42 (m, 
25 7H), 3.66 (t, J = 6.04 Hz, 2 H) , 2.91 ( t, J = 7.45 Hz, 
2 H), 1.93-2.02 (m, 2H) . Mass spectrum M + H 349. High 
resolution mass spectrum Calc'd. for Ci8 H 18 N 2°4 S: 
358.0987. Found: 3 58.0958. 
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EXAMPLE 2 




5 [4- [4- (Aminosulf onyl) phenyl] -3- ( 3 -f luoro-4- 

methoxyphenyl) isoxazol-5-yl] propanoic acid 

St-fin It Prp narafAon nf 1- (3-f luoro-4-methoxvPhenvl ) - 
2 -nhPnvl-ethan-l>one , 

A suspension of aluminum chloride (9.4 g, 70.5 

10 mmol) in a solution of 2-f luoroanisole (6.6 mL, 58.8 

mmol) and anhydrous chloroform (200 mL) was cooled to 0 
°C under a blanket of dry nitrogen. A solution of 
phenylacetyl chloride (8.6 mL, 64.7 mmol) in anhydrous 
chloroform (50 mL) was added to the vigorously stirred 

15 suspension over 20 minutes keeping the reaction 

temperature <5 °C. The yellowish solution was stirred 
at 0 °C for 1 hour, then poured into ice (200 mL) and 
stirred without temperature control for 16 hours. The 
layers were separated, and the aqueous layer was 

20 extracted with dichlorome thane (2x100 mL) . The 

combined organic solution was dried over magnesium 
sulfate, filtered, and the solvent was evaporated under 
reduced pressure. The resulting solid was 
recrystallized from boiling hexane to yield, upon 

25 filtration and drying, 12.9 g (90%) of 1- (3-f luoro-4 
methoxypheny 1 ) -2-phenyl-ethan-l-one as white crystals: 
lH NMR (CDCl 3 /300 MHz) 6 7.82-7.72 (m, 2H) , 7.35-7.24 
(m, 5H), 6.98 (dd, J=8.46, 8.26 Hz, 1H) , 4.22 (s, 2H) , 
3.94 (s, 3H) . 19 F NMR (CDCl 3 /282.2 MHz) -134.875 (m) . 
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st-.f>n 2r Pr^nar-atiio n of 1 - L3 zl 1 uoro-4 -methoxvohenvl ) - 
2-nhPnvl-ethan-l-one oxime.' 

Hydroxylamine hydrochloride (3.7 g, 53.2 mmol) and 
5 potassium hydroxide (2.98 g, 53.2 mmol) were suspended 
in absolute ethanol (25 mL) and stirred for 30 minutes. 
To this, a suspension of 1- (3-f luoro-4-methoxyphenyl ) - 
2 -phenyl -ethan-1 -one from Step 1 (10.0 g, 40.9 mmol) in 
toluene (150 mL) was added in one portion. The yellow 

10 suspension was warmed to reflux for 16 hours, then the 
suspension was cooled to room temperature. Water (100 
mL) was added, and the resulting solution was extracted 
with ethyl acetate (2 X 100 mL) . The combined organic 
solution was washed with brine (100 mL) , dried over 

15 magnesium sulfate and filtered. The resulting solution 
was evaporated under reduced pressure to yield a crude 
residue. The residue was crystallized from boiling 
ethanol/water to yield, upon filtration and drying 1- 
(3-f luoro-4-methoxyphenyl) -2 phenyl -ethan-1 -one oxime 

20 as ivory-colored crystals (10.0 g 94%): X H NMR 

(CDC13/300 MHz) 6 7.42 (dd, J=12.69, 2.01, 1H) , 7.36- 
7.19 (m, 6H), 6.89 (dd, J=8.66, 8.46 HZ, 1H) , 4.16 (s, 
2H) , 3.88 (s, 3H) . 19 F NMR (CDCl 3 /282 . 2 MHz ) : 135.517 
(m) . 

25 

Step 3: n - n-fluoro-4-methoxvphenvl) -4-phenvl- 
isnxaznl^-vnnronanoic acid: 

1- (3-Fluoro-4-methoxyphenyl) -2-phenyl-ethan-l-one 
oxime from Step 2 (2.00 g, 7.71 mmol) and anhydrous THF 

30 (80 mL) under a nitrogen blanket was cooled to -20 °C, 
and n-butyllithium (1.6 N, 12.0 mL) was added, via 
syringe, over 20 minutes, keeping the reaction 
temperature <-10 °C. The deep red suspension was 
stirred at -20 °C for 1 hour, warmed to room 

35 temperature, and stirred at room temperature for 1 

hour. Succinic anhydride (926 mg, 9.26 mmol) was added 
in one portion, and the yellow reaction was stirred for 
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16 hours without temperature control. Sulfuric acid 
(cone, 2.1 mL) was added, and the reaction was warmed 
to reflux. After 2 hours, the brown mixture was cooled 
to room temperature, diluted with water (100 mL) , and 
5 extracted with ether (2 X 100 mL) . The ethereal 

solution was extracted with dilute sodium hydroxide (2 
X 100 mL) , and the combined basic extracts were 
acidified to pH < 2 with hydrochloric acid (cone). 
The acidic aqueous phase was extracted with ether (2 X 

10 100 mL) . This ethereal solution was evaporated under 

reduced pressure to a residue. The residue was applied 
to a column of silica gel (200 cc) and eluted (10% 
methanol in dichlorome thane) to yield, upon 
concentration of the appropriate fractions, a crude 

15 solid. The solid was recrystallized from hot ethanol 

and 0.1 N HCl to yield, upon filtration and drying, [3- 
( 3 - f luor o - 4 -me thoxypheny 1 ) - 4 -phenyl i soxaz ol - 5 - 
yl] propanoic acid as ivory colored crystals (367 mg, 
14%): mp 129-131 °C (dec). Mass Spectrum: MH+ = 342. 

20 *H NMR (CDC13/300 MHz ) 8 7.39 (m, 3H) , 7.22-7.12 <m, 
4H), 6.87 (t, J=8.46 Hz, 1H) , 3.88 {s, 3H) , 3.09 (t, 
J=8.05 Hz, 2H) , 2.80 (t, J=8.05 Hz, 2H) . 19 F 
NMR (CDCI3/282 . 2 MHz) : -135.466 (m) . 

25 Step 4t Preparation of T 4- f 4- (aminosulf onvl ) ohenvll - 

3- (3 -f luprQ-4-methgxyphenYl) ispxazpl-5-vn propanoic 
acid; 

[3- (3-Fluoro-4-methoxyphenyl) -4 phenylisoxazol-5- 
yl] propanoic acid from Step 3 (250 mg, 0.73 mmol) and 

30 sulfuric acid (1 mL) were dissolved in absolute ethanol 
(10 mL) . The colorless solution was warmed to reflux 
and held for 16 hours. The solution was cooled to room 
temperature and diluted with water (20 mL) . The 
aqueous solution was extracted with ether (2 X 50 mL) , 

35 and the combined ethereal solution was washed with 

diluted sodium hydr(30 mL) . The organic solution was 
dried over magnesium sulfate, filtered and evaporated 
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under reduced pressure to yield an oil. The oil was 
cooled to 0 °C, and chlorosulf onic acid (0 °C, 12 mL) 
was added. The reaction was kept at 0 °C under a 
nitrogen blanket for 2 hours, and carefully poured into 
5 ice. The ice was extracted with dichlorome thane (2 X 
20 mL) and the organic extract was added directly to a 
stirred, 0 °C saturated NH4OH solution (40 mL) . The 
biphasic reaction was stirred at 0 °C for 3 hours. The 
layers were separated, and the aqueous layer was 

10 extracted with dichloromethane (30 mL) . The combined 
organic solution was dried over magnesium sulfate, 
filtered and evaporated under reduced pressure to yield 
a crude foam. The foam was dissolved in dioxane (30 
mL) , aqueous sodium hydroxide (10%, 0.9 mL) was added 

15 and the solution was heated to reflux for 1 hour. The 
solution was cooled to room temperature and diluted 
with water (20 mL) . The aqueous solution was extracted 
with ether (2 X 30 mL) and the combined ethereal 
solution was extracted with dilute sodium hydroxide 

20 (5%, 2 X 30 mL). The aqueous phases were combined and 
acidified with hydrochloric acid (cone.) to pH < 2. 
The acidic aqueous phase was extracted with ether (2 X 
30 mL) . The final ether solution was dried over 
magnesium sulfate, filtered and evaporated under 

25 reduced pressure to yield a crude solid. The solid was 
recrystallized from ethanol/0.1 N HC1 to yield, upon 
filtration and drying, [4- [4- (aminosulfonyl) phenyl] -3- 
(3-f luoro-4-methoxyphenyl) isoxazol-5-yl] propanoic acid 
as cream-colored crystals (182 mg, 59%): mp = 159-161 

30 °C (dec), *H NMR (CDC13/300 MHz) « 7.91 (d, J=8.66 Hz, 
2H), 7.34 (d, J=8,66 Hz, 2H) , 7.14 (dd, J=11.88, 2.01 
Hz), 7.02 (d, J=8.46 Hz), 6.87 (t, J=8.46 Hz, 1H) , 
3.86 (s, 3H), 3.05 (t, J=7.45 Hz, 2H) , 2.74 (t, J=7.45 
Hz, 2H) . 19 F NMR (CDCl 3 /282 . 2 MHz ) : -135.020 (m) . 



35 
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EXAMPLE 3 




5 [4- [4- ( AminoBulf onyl ) phenyl] - 3 -phenyl isoxazol- 

5 -yl] propanoic acid 

Stgn 1. Prpnaration of r 3 . 4-diohenvl i soxazol-5- 
vnnropanoic acid. 

[3, 4-Diphenylisoxazol-5-yl]propanoic acid was 
10 prepared in 45% yield from desoxybenzoin oxime (Example 
1, Step 1) and succinic anhydride according to the 
procedure outlined in Example 2, Step 3: mp 123-125 °C 
(dec)- Anal. Calc'd for C18H15NO3: C, 73.71; H, 5.15; 
N, 4.78. Found: C, 73.78; H, 5.18; N, 4.72. 

15 

fif.m 2. Pr pnaration of ethvl f4-T4- 
faTnTnnfiulfonvl^nhenvl1-3-phenvlisoxazol-5- 
vllnropanoate: 

A solution of [3 , 4-diphenylisoxazol-5-yl] propanoic 

20 acid was treated with ethanol in the presence of a 
catalytic amount of sulfuric acid to prepare the 
corresponding ethyl ester which was immediately treated 
with chlorosulf onic acid followed by ammonia according 
to the procedure from Example 2, Step 4. The crude 

25 sulfonamide was purified by flash chromatography 
eluting with ethyl acetate /hexane (10-50% ethyl 
acetate) to yield, upon concentration of the 
appropriate fractions, ethyl [4- [4- 

(aminosulfonyl) phenyl] -3-phenylisoxazol-5-yl]propanoate 
30 as a glassy solid (248 mg, 60%): Mass spectrum: MH+ = 
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401. X H NMR (CDC13/300 MHz) 8 7.93 (d, J=8.46 Hz, 2H) ; 
7.41-7.30 (m, 7H) , 4.84 (s, 2H) , 4.14 (q, J=7.04 Hz, 
2H) , 3.12 (t, J=7.45 Hz, 2H) , 2.81 (t, J=7.45 Hz, 2H) , 
1.25 (t, J=7.04 Hz, 3H) . This material was used 
5 directly in the next step without further purification. 

Step 3, Preparation of f 4- f 4- (aminosulfonyl ) phenyl! - 

3 -ohenvl i soxa zo 1 - 5 -y 1 1 propanoic acid . 

Ethyl [4- [4- (aminosulfonyl) phenyl] -3- 

10 phenylisoxazol-5-yl]propanoate from Step 2 (198 mg, 

0.49 5 mmol) and aqueous sodium hydroxide (10%, 0.30 mL) 
were dissolved in dioxane (15 mL) . The solution was 
heated to reflux and held for 16 hours. Upon cooling 
to room temperature, water (20 mL) was added, and the 

15 solution was extracted with ether (2 X 30 mL) . The 
combined ethereal solution was extracted with dilute 
sodium hydroxide (5%, 2 X 30 mL) . All of the aqueous 
phases were combined and acidified with hydrochloric 
acid (cone.) to pH < 2 . The acidic aqueous phase was 

20 extracted with ether (2 X 30 mL) . The final ether 

solution was dried over magnesium sulfate, filtered and 
evaporated under reduced pressure to yield a crude 
solid. Trituration with dichloromethane yielded 
crystals. The suspension was cooled to 0 °C, filtered, 

25 washed with hexane and dried to yield [4-[4- 

(aminosulfonyl) phenyl] -3 -phenylisoxazol-5-yl] propanoic 
acid as a white crystalline solid (135 mg, 73%): 
mp 207 °c. Mass spectrum: MH+ = 373. Anal. Calc'd. 
for C18H16N2O5S: C, 58.06; H, 4.33; N, 7.52; S, 8.61. 

30 Found: C, 57.87; H, 4.35; N, 7.49; S, 8.54. 
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EXAMPLE 4 




5 4- [3- ( 3-Pluoro-4-methoxyphenyl) -5- 

methylisoxazol-4-yl] benzene sulfonamide 

Step 1; Preparation of 3- T3-f luoro-4-methoxvphenvll - 

5-methvl-4-phenYlispxazole. 

1- (3-Fluoro-4-methoxyphenyl) -2-phenyl-ethan-l-one 

10 oxime (from Example 2, Step 2) (2.50 g, 9.64 mmol) and 
anhydrous THF (100 mL) under a nitrogen blanket, was 
cooled to -20 °C, and n-butyllithium (1.6 N, 15.0 mL) 
was added, via syringe, over 20 minutes, keeping the 
reaction temperature < -10 °C. The deep red suspension 

15 was stirred at -20 °C for 1 hour, warmed to room 

temperature, and stirred at room temperature for 1 
hour. Acetic anhydride (1.1 mL, 11.6 mmol) was added 
in one portion, and the yellow reaction was stirred for 
2 hours without temperature control. The reaction was 

20 poured into aqueous hydrochloric acid (1 N, 100 mL) and 
extracted with ethyl acetate (2 X 100 mL) . The 
combined organic solution was washed once each with 
aqueous hydrochloric acid (1 N, 100 mL) and brine (100 
mL) , dried over magnesium sulfate, filtered and 

25 evaporated under reduced pressure to yield a crude oil. 
The oil was applied to a column of silica gel (250 mL) 
and eluted with ethyl acetate/hexane (10-40% ethyl 
acetate) to yield, upon concentration of the 
appropriate fractions 3- (3-f luoro-4-methoxyphenyl) -4- 
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hydrido-5-hydroxy-4-phenyl-5-methylisoxazole (986 mg) . 
This intermediate was dissolved in tetrahydrofuran (40 
mL) . Sulfuric acid (cone, 0.9 mL) was added, and the 
reaction was warmed to reflux. After one hour, the 
5 solution was cooled to room temperature, diluted with 
water (50 mL) , and extracted with ethyl acetate (2 X 50 
mL) . The combined organic solution was washed with 
aqueous hydrochloric acid (1 N, 50 mL) , saturated 
aqueous sodium bicarbonate (2 X 50 mL) and brine (50 

10 mL) , dried over magnesium sulfate, filtered and 

evaporated under reduced pressure to yield a crude, 
dark oil. washing the oil with 50% dichloromethane in 
hexane dissolved the compound but did not dissolve the 
dark impurities. The resulting solution was evaporated 

15 under reduced pressure to yield 797 mg (29%) of 3- (3- 

fluoro-4-methoxyphenyl)-5-methyl-4-phenylisoxazole as a 

foam. Mass Spectrum: MH+ = 284. Anal. Calc'd. for 
C17H14NO2F: C, 72.07; H, 4.98; N, 4.94. Found: C, 
72.13; H, 4.98; N, 4.92. 

20 

gi-^P Prpparation of n- n-f iuoro-4-mff hoxvphenvl) - 

^-tn^yi -i govern -a-vl ihPT^finesulfonamide; 

Chlorosulfonic acid (8 mL) was cooled to 0 °C. 
3 _ (3-Fluoro-4-methoxyphenyl) -5-methyl-4-phenylisoxazole 

25 from Step 1 (375 mg, 1.32 mmol) was added in one 

portion. The brown solution was stirred at 0 °C under 
a nitrogen blanket for 2 hours, then added dropwise to 
ice (50 mL) . The ice was extracted with 
dichloromethane (2 X 30 mL) , and the organic extracts 

30 were added directly to a 0 °C saturated aqueous NH4OH 
solution. The biphasic reaction was vigorously stirred 
at 0 °C for 2 hours, then the layers were separated. 
The aqueous solution was extracted with 
dichloromethane, the combined organic solutions were 

35 dried over magnesium sulfate, filtered and evaporated 
under reduced pressure to yield a crude solid. The 
solid was recrystallized from ethanol and water to 
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yield, upon filtration and drying, 4- [3- (3-f luoro-4- 

methoxyphenyl)-5-methylisoxa2ol-4-yl]benzenesulfonamide 
as ivory colored crystals (275 mg, 55%) : mp 175 °c 
(dec). Mass Spectrum: MH+ = 363. Anal. Calc'd. for 
5 C17H15N2O4FS: C, 56.47; H, 4.17; N, 7.73; S, 8.85. 
Found: C, 56.47; H, 4.19; N, 7.66; S, 8.81. 

Proceeding in a like manner but replacing 
desoxybenzoin with other appropriately substituted 
10 ketones, the following compounds were prepared: 

4a) 4- [3- (4-chlorophenyl) -5-methyl-isoxazol-4- 
yllbenzenesulfonamide: mp 162-164 °C. ^-H NMR (CDCI3) 
7.97 (d, 2H, J=8.46 Hz), 7.33-7.26 (m, 7H) , 2.48 (s, 
3H) . Elemental analysis Calc'd. for C 16 H 13 N 2 0 3 SC1 : c, 
55.1; H. 3.76; N, 8.03. Found: C, 55.12; H, 3.78; N, 
8.03. 



15 



20 



25 



4b) 4-[3-(4-fluorophenyl) -5-methyl-isoxazol-4- 
yljbenzenesulfonamide: mp 152-156 °C. NMR (CDCI3) 

2.48 (s, 3H), 4.84 (bs, 2H) , 7.04 (t, 1H, J = 8.6 Hz), 
7.33 -7.40 (m, 4H) , 7.94 (d, 2H, J = 8.4). High 
resolution mass spectrum Calc'd for C 16 H 13 FN20 3 S : 
333.0709. Found: 333.0704. 



4c) <»-[3-{3-fluoro-4-methylphenyl)-5-methyl-isoxazol- 
4-yl]benzenesulfonamide: mp 146-150 °C. 1 H NMR 
(CDCI3) 2.24 (s, 3H), (2.48 (s, 3H) , 4.97 (bs, 2H) , 

6.93 (t, 1H, J = 9.1 Hz), 7.04 (m, 1H) , 7.26 -7.37 (m, 
30 3H), 7.94 (d, 2H, J = 8.3). High resolution mass 

spectrum Calc'd for C 17 H 15 FN 2 0 3 S : 347.0866. Found: 
347.0865. Anal. Calc'd. for C 17 H 15 FN 2 0 3 S: C, 58.95; 
H, 4.37; N, 8.03. Found: C, 58.09; H, 4.47; N, 8.03. 

35 4d) 4-[3-(3-chloro-4-methylphenyl)-5-methyl-isoxazol- 
4-yl]benzenesulfonamide: mp 120-122 °C. 1 H NMR 
(CD 3 OD) 2.30 (s, 3H), 2.48 (s, 3H) 4.84 (bs, 2H) , 7.11 
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(m, 1H), 7.33 -7.40 (m, 4H) , 7.92 (d, 2H, J = 8.4). 
High resolution mass spectrum Calc'd for C27H25FN2O3S : 

3 63.0570. Found: 3 63.0584. Elemental analysis. 
CalCd for C 17 H 15 ClN20 3 S : C, 56.28; H, 4.17; N, 7.72. 

5 Found: C, 56.02; H, 4.38; N, 7.54. 

4e) 4- [5-methyl-3- (3-pyridyl) isoxazol-4- 

yljbenzenesulfonamide: mp 110-115 °C (dec) . 1 H NMR 
(CDCI3) 8.57 (br s, 1H) , 8.47 (s, 1H) , 7.88, 7.24 (AB 

10 quartet, 4H) , 7.51-7.41 (m, 2H) , 2.43 (s, 3H) . Mass 
spectrum M + H 316. 

4f ) 4- [5-methyl-3- (4-pyridyl) -isoxazol-4- 
yl]benzenesulfonamide: mp 108-110 °C (dec) . 1 H NMR 
15 (CDCI3) 8.51 (d, 2H, J=6.0 Hz), 7.9 (d, 2H, J=8.46 Hz), 

7.30-7.26 (m, 4H) , 6.11 (s, 2H) , 2.44 (s, 3H) . Mass 
spectrum M + H 316. Anal. Calc'd. for C 15 H 13 N 3 03S -H 2 0: 

C, 54.05; H, 4.54; N, 12.62. Found: C, 53.65; H, 
4.08; N, 12.42. 

20 

4g) 4- [3 - (3-f luorophenyl) -5-methyl-isoxazol-4- 
yljbenzenesulfonamide: mp 130-136 °C (dec) . 1 H NMR 
(CDCI3) 7.95 (d, 2H, J=8.5 Hz), 7.33 (d, 2H) , 7.33-7.11 

(m, 4H) , 2.50 (s, 3H) . Mass spectrum M + H 333. Anal. 
25 Calc'd. for C 16 H 13 N20 3 SF: C, 57.82; H, 3.94; N, 8.43. 

Found: C, 57.42; H, 4.57; N, 7.50. 



EXAMPLE 5 
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5 -Methyl -4- [4- (methylsulf onyl ) phenyl ] -3- 
phenyl isoxazol e 

Step 1. Preparation of 1 -phenyl -2- f 4- 
5 (methylthio) phenyl 1 -ethan-l-one. 

This ketone was prepared from the Friedel Crafts 
acylation of benzene with 4-methylthiophenylacetyl 
chloride in the presence of aluminum chloride: X H NMR 
(CDCl 3 /300 MHz) 5 7.92 <d, J=8.66 Hz, 2H) , 7.32-7.22 
10 <m, 7H), 4.24 (s, 2H) , 2.51 (s, 3H) . 

Step 2. Preparation of 1 -phenyl -2- \ 4- 

(methvlthio) phenyl 1 -ethan-l-one oxime. 

This oxime was prepared from l-phenyl-2- [ 4- 
15 (methylthio) phenyl ] -ethan-l-one (Step 1) and 

hydroxylamine in 80% yield by the method outlined in 
Example 1, Step 1: X H NMR (CDCl 3 /3 00 MHz) 6 7.54 (d, 
J=8.66 Hz, 2H), 7.32-7.17 (m, 7H) , 4.19 (s, 2H) , 2.36 
(s, 3H) . 

20 

Step 3 ■ Preparation of 5-methvl-4- f 4- 

(methy lthio ) phenyl 1 -3 -pheny lisoxazole : 

5-Methyl-4- [4- (methylthio ) phenyl ] -3- 
phenylisoxazole was prepared in 48% yield from the 

25 reaction of l-phenyl-2- [4- (methylthio) phenyl] -ethan-l- 
one oxime (Step 2) and acetic anhydride according to 
the procedure outlined in Example 4, Step 1: Mass 
Spectrum: MH+ = 282. High resolution mass spectrum 
Calc'd. for C17H15NOS: 281.0874. Found: 281.0875. 

30 Anal. Calc'd.: C, 72.57; H, 5.37; N. 4.98; S, 11.39. 
Found: C, 72.56; H, 5.41; N, 5.00; S, 11.34. 

Step 4, Preparation of 5-methvl-4- \ 4 - 

(methvlsulfonvl ) phenyl 1 -3 -phenvlisoxazole: 
35 5-Methyl-4- [4- (methylthio) phenyl] -3- 

pheny lisoxazole from Step 3 (100 mg, 0.355 mmol) was 
dissolved in methanol (20 inL) . Oxone® (0.765 g, 1.24 
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mmol) and water (2 mL) were added, and the suspension 
was stirred at room temperature for 2 hours. Water was 
added (3 0 mL) and the resulting suspension was cooled 
to 0 °C and held for 30 minutes whereupon the product 
5 crystallized. The product was isolated by filtration, 
washed with water and dried to yield 5-methyl-4- [4- 
(methylsulf onyl) phenyl] -3 -phenylisoxazole (32 mg, 29%): 
mp 54-56 °C. Mass Spectrum: MLi+ = 320. High 
resolution mass spectrum Calc*d for C17H15NO3S: 
10 313.077. Found: 313.078. 

EXAMPLE 6 




[3- [ 3 -Fluor o- 4 -methoxyphenyl ] -4 - [4- 
(methylsulf onyl ) phenyl ] isoxazol-5 -yl ] acetic 

acid . 

Step 1, Preparation of 1- (3-f luorn- 4-methoxvphenvl) - 

20 2- F 4- (methvlthio)nh^nvll -ethan-l-nnp, 

1- ( 3 -Fluoro- 4 -methoxyphenyl) -2- [4- 
(methylthio ) phenyl ] -ethan-l-one was prepared by Friedel 
Crafts acylation of 2-f luoroanisole with 4- 
(methylthio)phenylacetyl chloride in the presence of 

25 aluminum chloride: *H NMR (CDCI3/3OO MHz) 8 7.80-7.70 
(m, 2H), 7.24-7.15 (m, 4H) , 6.98 (t, J=8.26 Hz), 4.17 
(s, 2H), 3.95 (s, 3H) , 2.46 (s, 3H) . l^FNMR 
(CDCl 3 /282.2 MHz) : -134.804 (m) . 
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Rr.Pn 2. Preparatio n of 1- ( V f 1 nnro - 4 -methoxvphenvl ) - 
2- T4- (methvl thio)phenvll -ethan-l-one oxime. 

1- (3-Fluoro-4-methoxyphenyl) -2- [4- 
(methylthio) phenyl] -ethan-l-one oxime was prepared in 
5 91% yield by treatment of 1- (3 -f luoro-4-methoxyphenyl ) - 
2- [4- (methylthio) phenyl] -ethan-l-one from Step 1 with 
hydroxylamine: X H NMR (CDCI3/3OO MHz) 6 7.40 (dd, 
J=12.69, 2.22 Hz, 1H) , 7.30 (d, J=8.66 Hz, 1H) , 7.18- 
7.12 (m, 4H), 6.88 (dd, J=8.66, 8.46 Hz, 1H) , 4.10 (s, 
10 2H) , 3.87 (s, 3H), 2.43 (s, 3H) . 

Step 3. Preparation of 3 - ( 3- fluoro- 4 -methoxvphenvl ) - 
S-mfifhvl>4- T4- (methylthio ) phenyl 1 isoxazole: 

3- (3-Fluoro-4-methoxyphenyl) -5 -methyl -4- [4- 
15 (methylthio) phenyl] isoxazole was prepared in 30% yield 
from 1- (3-f luoro-4-methoxyphenyl) -2- [4- 
(methylthio) phenyl] -ethan-l-one oxime from Step 2 and 
acetic anhydride by the procedure described in Example 
4, Step 1 and used directly in the next step. 

20 

Step 4. Pr eparation of f 3- f 3 - fluoro- 4 -methoxvphenvl 1 - 
4- T4- (methv lsulfonvl) phenyl! isoxazol-5-vll acetic acid. 

Anhydrous THF (35 mL) was added to 3- (3-f luoro-4- 
methoxyphenyl ) -5-methyl-4- [4- 

25 (methylthio) phenyl] isoxazole (32 6 mg, 0.99 mmol) and 
the solution was cooled to -78 °C under a dry nitrogen 
blanket. To this solution, n-butyllithium (1.6 N in 
hexane; 0.7 4 mL) was added, via syringe over 
approximately 3 minutes, keeping the reaction 

30 temperature < -75 °C . The deep red suspension was 
stirred at -7 8 °C for 1 hour. Simultaneously, 
anhydrous tetrahydrofuran (80 mL) was cooled to -78 °C 
and saturated with carbon dioxide gas . The red 
reaction solution was quenched into the carbon dioxide- 

35 saturated THF. The yellow reaction was warmed to room 
temperature over 2 hours, then diluted with water (50 
mL) and ether (80 mL) . The solution was extracted with 
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aqueous sodium hydroxide (5%, 2 X 50 mL) , and the 
combined aqueous solution was acidified to pH <2 with 
aqueous hydrochloric acid (cone.) . The acidic solution 
was extracted with dichloromethane (2 X 50 mL). The 
5 combined organic solution was dried over magnesium 

sulfate, filtered and evaporated under reduced pressure 
to a crude solid. The solid was dissolved in methanol 
(20 mL) and Oxone® (2.13 g, 3.47 mmol) and water (3 mL) 
were added. The suspension was stirred at room 

10 temperature for 2 hours, warmed to reflux and held for 
an additional 2 hours. Upon cooling to room 
temperature, water (35 mL) and aqueous hydrochloric 
acid (6 N, 1 mL) were added. The resulting suspension 
was cooled to 0 °C, held for 30 minutes, filtered and 

15 washed with cold water to yield, upon drying, [3-(3- 
f luoro-4-methoxyphenyl) -4- [4- 

(methylsulfonyl ) phenyl ] isoxazol-5-yl] acetic acid as 
white crystals (173 mg, 43%): mp 89 °C. Mass 
spectrum: MH+ = 406. Anal. Calc'd. for C19H16NO6FS: C, 
20 56.29; H, 3.98; N, 3.46; S, 7.91. Found: C, 56.22; H, 
4.00; N, 3.44; S, 7.85. 

EXAMPLE 7 



25 




3- ( 3 -Chloro- 4 -met hoxypheny 1 ) -5 -methyl - 4 - [4- 
methylsulf ony lpheny 1 ] isoxazole 
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Step 1. Preparation of 3-chlorp-4- 

methoxyacetophenone . 

Anhydrous aluminum chloride (281 g, 2.104 mol) and 

1 L of ethanol-free chloroform were maintained at 0 °C 
5 with an ice bath while a solution of acetyl chloride 

(162 g, 2.28 mol) in 300 mL of chloroform was added 
from the addition funnel over 25 minutes. To this 
solution was added 2-chloroanisole (250 g, 1.75 mol) in 

2 50 mL of chloroform over 1 hour. The solution was 

10 stirred at room temperature for 16 hours and was poured 
into a mixture of ice and water. The phases were 
separated and the aqueous phase extracted with 
dichloromethane and combined with the original organic 
phase, dried over anhydrous MgS04, filtered and 
15 concentrated in vacuo to afford a solid that was 

crystallized from dichloromethane/hexane to give 3- 
chloro-4-methoxyacetophenone (246 g, 76%) that was used 
directly in the next step without further purification. 

Step 2. Preparation of 3 -chloro -4-methoxyphenvlacetic 

acid. 

A mixture of 3-chloro-4-methoxyacetophenone from 
Step 1 (10.0 g, 54.2 mmol) and boron trifluoride 
etherate complex (26.6 mL, 0.216 mol) in 20 mL of 
methanol was added to a suspension of lead tetraacetate 
(24 g, 54.2 mmol) in 50 mL of toluene. The mixture was 
stirred at room temperature for 16 hours, treated with 
50 mL of water. The phases were separated and the 
aqueous phase was washed with toluene. The toluene 
solution was dried over anhydrous MgS04, filtered and 
concentrated in vacuo to provide an oil that was 
dissolved in 40 mL of dioxane and treated with excess 
2.5 N sodium hydroxide solution. The solution was 
stirred at room temperature for 2 hours and 
concentrated in vacuo. The residue was extracted with 
dichloromethane and the aqueous phase acidified with 
concentrated HCl. The acidic solution was extracted 



20 



25 



30 



35 
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with dichloromethane . The dichloromethane extract was 
dried over anhydrous MgS04, filtered and concentrated 
in vacuo to afford pure 3-chloro-4-methoxyphenylacetic 
acid (9.11 g, 84%) that was used directly in the next 
5 step. 

Step 3. Preparation of 2- (3-chloro-4-methoxvohenv:i ) - 

3- f 4- (methvlthio) ohenvl 1 -2-propeno ic acid. 

A mixture of 3-chloro-4 methoxyphenylacetic acid 

10 from Step 2 (4.50 g, 22.4 mmol), 4- 

methylthiobenzaldehyde (2.70 g, 20.4 mmol) and 
triethylamine (2.8 mL, 20.4 mmol) were dissolved in 40 
mL of acetic anhydride and heated to reflux for 3 
hours. The solution was cooled to 110 °C, treated 

15 cautiously with 70 mL of water and cooled to room 
temperature, whereupon crystals of 2- (3-chloro-4- 
methoxyphenyl) -3- [4- (methylthio) phenyl] -2-propenoic 
acid formed that were isolated by filtration and air 
dried to afford 5.68 g (75%) of pure compound which was 

20 used directly in the next step. 

Step 4, Preparation of 1- (3-chlQrn-4-met.hnx yphenvl) - 

2- T4- (methvlthio) phenyl 1 -et han-l-ong . 

A solution of 1- (3-chloro-4 methoxyphenyl ) -3- [4- 

25 (methylthio)phenyl]propenoic acid from Step 3 (5.00 g, 
14.9 mmol) and triethylamine (2.20 g, 15.7 mmol) in 50 
mL of toluene was cooled to 0 °C and treated with 
diphenylphosphoryl azide (3.20 g, 14.9 mmol) via 
syringe. The solution was maintained at 0 °C for 3 0 

3 0 minutes and then diluted with water. The phases were 
separated and the aqueous phase was washed with ether. 
The original toluene solution was combined with the 
ethereal extract, dried over anhydrous MgSC>4, filtered 
and concentrated to remove the ether. The remaining 

35 toluene solution was heated to 115 °C for 90 minutes, 

treated with tert-butyl alcohol (1.50 g, 16.4 mmol) and 
maintained at this temperature for an additional 30 
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minutes. The solution was cooled to 9 0 °C, treated 
with 1.4 mL of concentrated HC1 and cooled to room 
temperature. The solution was washed with saturated 
aqueous NaHC03, and with brine and dried over anhydrous 
5 MgS04, filtered and concentrated to give 1- (3-chloro-4- 
methoxyphenyl ) -2- [4- (methylthio) phenyl] -ethan-l-one as 
a solid that was used directly in the next step: X H 
NMR (CDC13/300 MHz) 8 7.90 (d, J=8.66 Hz, 2H) , 7.29- 
7.24 <m, 3H) , 7.11 <dd, J=8.46, 2.21 Hz, 1H) , 6.88 (d, 
10 J=8.46 Hz, 1H) , 4.19 <s, 2H) , 3.86 (s, 3H) , 2.55 (s, 
3H) . 

Step 5. Preparation of 1- ( 3 -chloro-4 -methoxyphenyl ) - 

2- f 4- (methylthio) phenyl! -ethan-l-one oxime. 

15 1- (3 -Chloro-4 -methoxyphenyl) -2- [4- 

(methylthio) phenyl] -ethan-l-one oxime was prepared in 
41% yield from the reaction of l-(3 chloro-4- 
methoxyphenyl) -2- [4- (methylthio ) phenyl ] -ethan-l-one 
from Step 4 with hydroxylamine by the method outlined 

20 in Example 1, Step 1: 1 H NMR (CDCl 3 /300 MHz) 5 7.69 
(d, J=2.22 Hz, 1H) , 7.47 (dd, J=8.66, 2.22 Hz, 1H) , 
7.21-7.16 (m, 4H) , 6.86 (d, J=8.66Hz, 1H) , 4.11 (s, 
2H) , 3.89 (s, 3H), 2.44 (s, 3H) . 

25 Step 6. Preparation of 3- (3-chloro-4 -methoxyphenyl ) - 

4- \A methvlsulfonvlphenvll -5-methvlisoxazole. 

3- ( 3 -Chloro- 4 -methoxyphenyl) -5-methyl-4- [4- 
(methylthio ) phenyl ] isoxazole was prepared in 26% yield 
from 1- ( 3 -chloro-4 -methoxyphenyl) -2 - [4- 
30 (methylthio) phenyl] -ethan-l-one oxime from Step 5 and 
acetic anhydride by the method described in Example 4, 
Step 1 and then oxidized to 3- (3-chloro-4 
methoxyphenyl) -5 -methyl -4- [4- 

methylsulfonylphenyl] isoxazole with Oxone® by the 
3 5 method described in Example 5, Step 4: Mass spectrum: 
MLi + = 384. High resolution mass spectrum calc'd. for 
C18H17CINO4S (M+H) : 378.0567. Found: 378.0573. 
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EXAMPLE 8 




5 

[4- [4- < Methyl sul fonyl ) phenyl] -3 -phenyl) isoxazol- 

5-yl]acetic acid 

Step 1, Preparation of Liz LAz (methylthio ) phenyl 1 -3- 

phenvlisoxazol-5-vll acetic acid. 

10 [4- [4- (Methylthio) phenyl] -3-phenylisoxazol-5- 

yl] acetic acid was prepared in 35% yield by 
carboxylation of 4- [4- (methylthio) phenyl] -5-methyl-3- 
phenylisoxazole [Example 5, Step 3] according to the 
procedure detailed in Example 6, Step 4: Mass 

15 spectrum: MH+ = 326. High resolution mass spectrum 
calc'd. for C18H15NO3S: 325.0773. Found: 325.0776. 

Step 2, Preparation of f4- [4- (methvlsulfonvl) phenyl 1 - 

3 -phenylispxazpl-5-Yl 1 acetic acid . 

20 [ 4 - [ 4 - (Methy lsul fonyl ) phenyl ] -3 -phenyl ) isoxazol - 5 - 

yl] acetic acid was prepared in 80% yield from [4- [4- 
{ methylthio) phenyl] -3 -phenyl isoxazol- 5 -yl] acetic acid 
(Step 1) by oxidation with Oxone® according to the 
procedure detailed in Example 5, Step 4: Mass 

25 spectrum: MH+ = 326. High resolution mass spectrum 
calc'd. for C18H16NO5S (M+H) : 358.0749 . Found: 
358.0769. 
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EXAMPLE 9 




O O 

5 [4- [4- ( Amino su If onyl ) phenyl] -3 -phenyl isoxazol- 5 - 

yljacetic acid 

SteP 1. Preparation of 3 , 4 -dinhenvl -5- 

methylisoxazQle, 

10 A solution of desoxybenzoin keto-oxime (Example 1, 

Step 1) (6.00 g, 28.40 mmol) in anhydrous 
tetrahydrofuran (80 mL) was cooled to -20 °C. To this 
solution, n-butyllithium (1.6 N in hexanes, 44.4 mL) 
was added, via syringe, over 35 minutes, such that the 

15 reaction temperature remained at or below -10 °C. The 
deep red solution was stirred at -10 °C for 1 hour, 
warmed to room temperature, then stirred at room 
temperature for an additional hour. Acetic anhydride 
(3.2 mL, 3 4.1 mmol) was added in one portion, and the 

20 resulting suspension was stirred without temperature 

control for 2 hours. Water (100 mL) was added, and the 
solution was poured into 1 N HC1 (100 mL) and extracted 
with ethyl acetate (2 X 200 mL) . The combined organic 
solution was washed with HCl (1 N HCl, 100 mL) and 

25 brine (100 mL) , dried over anhydrous MgS04 and 

filtered. The resulting solution was concentrated in 
vacuo to yield a crude oil. The oil was applied to a 
column of silica gel and eluted with ethyl 
acetate/hexane (10-50% ethyl acetate) to yield, upon 

30 concentration of the appropriate fractions, 5.0 g of 
3 , 4-diphenyl-4-hydrido-5-hydroxy-5-methylisoxazole. 



I 
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The 3 , 4-diphenyl-4-hydrido-5-hydroxy-5-methylisoxazole 
(5.00 g, 19.74 mmol) was added to 3 00 mg of 
concentrated H2SO4 and 30 mL of toluene. The solution 
was heated to reflux for 1 hour and washed with water. 
5 The toluene solution was dried over anhydrous MgSC>4, 
filtered, and concentrated in vacuo and the residue 
used directly in the next step without further 
purification. 

10 Step 2. Preparation of (3 . 4-diphenvlisoxazol-5- 

yDacetic acid; 

(3 , 4 -Diphenylisoxazol-5-yl) acetic acid was 

prepared in 53% yield by carboxylation of 3 , 4-diphenyl- 

5-methyl-isoxazole (Step 1) according to the procedure 
.15 outlined in Example 6, Step 4: Mass spectrum: MH+ = 

280. High resolution mass spectrum calc'd. for 

C17H14NO3 (M+H) : 280.0894. Found: 280.0897. Anal. 

Calc'd. for C17H13NO3 : C, 73.11; H, 4.69; N, 5.01. 

Found: C, 72.91; H, 4.73; N, 4.97. 

20 

Step 3, Preparation of f4- [ 4- faminosulf onvl )phenvl1 - 

3 -Phenyl i soxazol-5-vl 1 acetic ari ri : 

[4- [4- (Aminosulf onyl) phenyl] -3 -phenylisoxazol-5- 
yl] acetic acid was prepared in 60% yield by 
25 chlorosulf onation followed by ammonolysis of l-(3,4- 
diphenylisoxazol-5-yl) acetic acid according to the 
procedure outlined in Example 2, Step 4: mp 61 °c, 
Mass spectrum: MH+ =3 59. 
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EXAMPLE 10 




5 4- [5 -Hydroxymethyl-3 -phenylisoxazol-4 - 

yl] benzeneeulf onamide 

4- [ 5 -Methyl -3 -phenyl - 4 -yl ] benzenesulf onamide 
(Example 1) (20,965 g, 66.69 mmol) and THF (1.4 L) were 
cooled to -78 °C (dry-ice/acetone bath) and a 

10 premeasured volume of n-BuLi (167 mL, 266.76 mmol) was 
added, causing the reaction solution to become bright 
red. After 15 minutes the dry ice/acetone bath was 
replaced with a NaCl /ice/water bath, the reaction was 
warmed to -5 °C over 15 minutes and maintained at -5 °C 

15 for 30 more minutes. The NaCl/ice/l^O bath was 

replaced with a dry ice/acetone bath and the reaction 
was chilled to -71 °C. Oxygen was added via two 14 
gauge needles (ca. 4 psi) and a similar outlet 
provided. Within 10 minutes the reaction, formerly a 
20 red suspension, became an ocre-yellow suspension. 

Oxygen addition was continued for 3 0 more minutes. The 
oxygen line and vents were removed and trimethyl 
phosphite (67 mL, 566.97 mmol) was added via syringe. 
After 15 minutes, a solution of HOAc (125 mL) and H 2 0 

25 (125 mL) was added in one portion causing the solution 
to become a hazy bright yellow and the reaction 
temperature to rise to -50 °C. The dry ice bath was 
removed and the reaction was warmed to room 
temperature. Brine (700 mL) and 1 N HC1 (134 mL) were 

30 added and stirred for 15 minutes. Ethyl acetate (700 
mL) was added and the layers were separated. The 
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aqueous phase was washed with ethyl acetate (150 mL) 
and the organic layers were combined. The organic 
layer was washed with water, NaHCC>3 (5 X 100 mL) and 
brine, dried over anhydrous MgS0 4 , and filtered. The 
5 resulting organic phase was diluted with toluene (125 
mL) and concentrated in vacuo three times yielding a 
brown viscous oil. The crude product was purified by 
flash chromatography (silica gel, 10x18 cm column, 
hexane/ethyl acetate (1/2) with a step gradient to 

10 hexane/ethyl acetate (1/2)) yielding a yellow solid 

(11.25 g) . The product was dissolved in ethyl acetate 
(500 mL) and acetone (60 mL) . Partial concentration of 
this solution and addition of hexane yielded a yellow 
solid which was collected by vacuum filtration. This 

15 solid was dissolved in a minimum of acetone and added 
to hot H 2 0 (800 mL at 70 °C) yielding the desired 

product as a very fine crystalline yellow product (7.89 
g, 36%): mp 188-189 °C. X H NMR (DMSO-dg) 8 7.81 (d, J 

= 8.26 Hz, 2 H), 7.26-7.55 ( m, 9 H) , 5.77 (t, J = 
20 4.84, 1 H) , 4.54 (d, J= 4.84, 2 H) . Anal. Calc'd. for 
C 16 H 14 N 2°4 S: C ' 58 - 17 ' H ' 4.27; N, 8.48. Found: C, 
58.22; H, 4.31; N, 8.50. Mass spectrum: M+H : 331. 

EXAMPLE 11 




[ 4 - [ 4 - ( Amino sul fonyl ) phenyl ] -3 -phenyl isoxazol - 5 - 

yl] carboxylic acid 

30 To a solution of 4- [ 5-hydroxymethyl-3-phenyl-4- 

yl]benzenesulf onamide (Example 10) (0.64 g, 1.94 mmol) 
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in acetone at -7 8 °C (dry ice-acetone bath) was added 
carefully Jones reagent (0.7 mL of 2.44 M Cr °3 in 
aqueous H2SO4 solution) . The reaction was warmed to 0 
°C and an additional 0.7 mL (2.44 M Cr0 3 in aqueous 
5 H2SO4 solution) was added. The reaction was warmed to 

room temperature and stirred overnight. Isopropanol (2 

mL) was added and was stirred for 2 hour. The reaction 
was diluted with ethyl acetate, washed with H2O, dried 

over anhydrous MgSO^, filtered through Celite® and 
10 concentrated in vacuo yielding a solid. 

Recrystallization of this solid from toluene yielding 

the desired product (0.075 g, 11%) as a tan solid: mp 
>300 °C. l-H NMR (DMSO-dg) 6 7.70 (d, J = 8.46 Hz, 2H) , 

7.08-7.50 (m, 9H) . 

EXAMPLE 12 




4- [5 -Hydroxy -3 -phenyl is oxazol -4- 
yl] benzenesulf onamide 

StgP L. Preparation of 3 . 4-diohenvlisoxa7:olin-5-onP. 

To a stirred solution of the deoxybenzoin oxime 
(50.59 g, 239 mmol) in anhydrous THF (1 L) under 
nitrogen atmosphere, and chilled to -78 °C (dry 
ice/acetone bath) was added n-BuLi (375 mL of 1.6 M in 
hexanes, 599 mmol) via cannula over 15 minutes. After 

twenty minutes at -78 °C, the dry ice/acetone bath was 
replaced with a NaCl/ice/H 2 0 and the reaction was 
warmed to 0 °C over 1 hour. The NaCl/ice/H 2 0 bath was 

replaced with a dry ice/acetone bath. When -7 8 °C was 
reached, the reaction was transferred to 1500 cc of 



20 



25 



30 
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powdered dry ice and the resulting yellow mixture was 
let stand overnight at room temperature. The clear, 
straw colored solution was mixed with 700 mL» of 3 N 
HC1 . The reaction was heated to reflux for 1 hour and 
5 cooled to room temperature. The reaction was diluted 
with brine (500 mL) and the layers were separated. The 
aqueous layer was extracted with dichloromethane/ethyl 
acetate (2/1) (400 mL) . The organic layers were 
combined and washed with brine (200 mL) , dried over 
10 anhydrous MgS0 4 , filtered and concentrated yielding a 

brown solid. The solid was re-dissolved in warm THF 
and hexanes were added yielding a fluffy off-white 
crystalline solid (30.4 g, 54%). A second crop was 
obtained (12.66 g, 22%): mp 162-163 °C (dec). This 
15 material was suitable for use without further 
purification. 

Step 2. Preparation of 4- f ^hvdrnxv- Vnhpnvl-4- 

YllbenzenesulfQnamide. 

20 3 , 4-Diphenylisoxazolin-5-one from step 1 (15.6 g, 

65.75 mmol) was added carefully to CISO3H (160 mL) 

chilled in a NaCl/ice bath. After 2 hours, the crude 
reaction mixture was carefully poured over ice, 
yielding the crude sulfonyl chloride as a precipitate 
25 which was collected by vacuum filtration. The solid 
was dissolved in dichloromethane yielding two phases 
which were separated, and the organic phase dried over 
anhydrous MgS0 4 . This clear pale yellow solution was 

slowly added to a chilled (0 °C) saturated solution of 
3 0 NH3 in dichloromethane. The resulting suspension was 
diluted with CH3OH and washed with KHS0 4 (0.25 M) . The 
organic layer was dried over anhydrous MgS0 4 , filtered 
and concentrated in vacuo yielding a tan solid which 
was collected by vacuum filtration. This solid was 
3 5 dissolved in a minimum of 1 N NaOH solution, filtered, 
and washed with dichloromethane. The aqueous layer was 
acidified with concentrated HC1 yielding and off-white 
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solid (3.70 g, 18%): mp 207 °C (dec). 1 H NMR (D 2 0 
with NaOD) 5 7.48 <d, J = 8.46 Hz, 2 H) , 7.38-7.20 (m, 
5 H) , 7.14, (d, J = 8.26, 2 H) . The methanolic /aqueous 
KHSO4 wash phase, upon partial evaporation yielded 

5 additional desired product as a tan solid (8.94 g, 
43%) . 



EXAMPLE 13 



10 




4- [3-Methyl-5-phenylisoxazol-4- 
yl] benzenesulf onamide 

Step 1, Preparation of 1 , 2-diphenvl-l-butene-3 -one 

15 oxime . 

A solution of 1, 2-diphenyl-l-butene-3-one <1.5g, 7 
mmol) in EtOH (15 mL) and was added to a solution of 
hydroxy lamine hydrochloride (500 mg, 7 mmol) and NaHC03 
(lg) in water (7 mL) . The mixture was heated to reflux 

20 for 5 hours at which time thin layer chromatography 
indicated the reaction was incomplete. Additional 
hydroxylamine hydrochloride (500 mg, 7 mmol) was added 
and heating at reflux was continued overnight. The 
reaction was cooled, poured into water (100 mL) and 

25 extracted with ethyl acetate. The combined organic 

layers were dried over sodium sulfate, filtered and the 
filtrate concentrated in vacuo. The crude material was 
chromatographed on silica gel using 5% ethyl acetate in 
toluene as the eluant to give 450 mg (30%) of the 

30 desired oxime as a crystalline solid: mp 138-141 °C. 

Anal. Calc'd. for C16H15NO: C, 80.98; H, 6.37; N, 5.90. 
Found: C, 80.79; H, 6.25; N, 6.09. 
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Step 2. Preparati on of 3 , 4 -diohenvl-5 -methvlisoxazole 

To a solution of oxime from Step 1 (450 mg, 1.9 
mmol) and sodium bicarbonate (650 mg, 7.7 mmol) in 
5 tetrahydrofuran (6 mL) and water (6 mL) in a vessel 
wrapped in aluminum foil was added a solution of 
potassium iodide (1.1 g, 6.6 mmol) and iodine (525 mg, 
2 mmol) in water (4 mL) . The reaction was heated to 
reflux for 7 hours and stirred at room temperature 

10 overnight. Saturated aqueous sodium bisulfite solution 
(5 mL) was added and the reaction mixture was extracted 
with ethyl acetate. The combined organic layers were 
dried over sodium sulfate and the crude material was 
isolated after filtration and concentration of the 

15 filtrate. Chromatography on silica gel using toluene 
as the eluant gave 290 mg (57%) of the isoxazole as an 
oil which crystallized on standing: mp 92-94 °C. Anal. 
Calc'd for Ci 6 Hi 3 NO: C, 81.31; H, 5.57; N f 5.95. 
Found: C, 81.31, H, 5.71; N, 6.18. 

20 

Step 3, Preparation of 4 - r3-methvl-5-nhenvlisoxazol- 

4 -vl 1 frenzenesulf pnanufle . 

A solution of the isoxazole from step 1 (250 mg, 
25 1.1 mmol) in chlorosulf onic acid (1 mL) was stirred at 
0° for 3 hours. The reaction was cautiously added to 
concentrated ammonium hydroxide (6 mL) in the cold (0 
°C) . The resultant reaction mixture was stirred at 0° 
for 1 hour. The reaction was cautiously diluted with 
3 0 water and extracted with ethyl acetate. The combined 
organic layers were dried over sodium sulfate, 
filtered, and the filtrate concentrated in vacuo to 
give the crude product. This material was 
chromatographed on silica gel using 25% ethyl acetate 
35 in toluene as the eluant to give the desired 

sulfonamide as a crystalline solid (110 mg, 40%) : mp 
185-187 °C. Anal. Calc'd. for C16H14N2O3S: C, 61.13; 
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H, 4.49; N, 8.91; S, 10.20. Found: C, 60.88; H, 4.61; 
N, 8.55; S, 10.40. 

EXAMPLE 14 

5 

S0 2 NH 2 




4- [3-Ethyl-5-phenyliBOxazol-4- 
yl ] benzene sulfonamide 

10 Step 1. Preparation of 1 . 2-diphenvl-l-pentene-3 - 

one 

Hydrogen bromide (30% in acetic acid, 30 mL) 
was added (15 minutes) to a solution of 1 -phenyl- 
2-butanone (14.8 g, 0.10 mole) and benzaldehyde 

15 (10.6 g, 0.10 mole) in acetic acid (100 mL) at 0 
°C and stirred at room temperature for 20 hours. 
The reddish mixture was poured into 750 mL cold 
water and stirred for 15 minutes. The material 
was extracted into ethyl acetate. The combined 

20 ethyl acetate extracts were washed with water (5 x 
100 mL) , dried over sodium sulfate, filtered and 
concentrated. Purification by silica gel 
chromatography yielded the ketone as an oil, which 
was used directly in the next step. 

25 

Step 2. Preparation of l , 2-fli,phenYl-l-pentepe-3- 

one QKime. 

Potassium hydroxide (0.77 g, 0.014 mole) was 
added to a solution of hydroxylamine HC1 (0.95 g, 
30 0.014 mole) in water (4 mL) . Ethyl alcohol (40 

mL) was added and a white solid was filtered. The 
filtrate was added to a solution of 1 , 2-diphenyl- 
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l-pentene-3-one (Step 1) (2.7 g, 0.011 mole) in 

ethyl alcohol (10 mL) . After heating to 75 °C for 

3.5 hours, the solution was concentrated to an 

oily solid. Purification by silica gel 

5 chromatography and recrystallization from hexane 

gave the oxime as a white solid. Anal. Calc'd. 
for C 17 H 17 NO (251.33): C, 81.24; H, 6.82; N , 5.57. 

Found: C, 81.37; H, 6.87; N , 5.50. 
10 Step 3. Preparation of 4 , 5-diphenvl-3 - 

ethylispxazole 

A solution of NaHC0 3 (1.34 g, 0.016 mole) in 

water (13 mL) was added to a solution of 1,2- 
diphenyl-1 -pent ene-3 -one oxime (Step 2) (1.0 g, 

15 0.004 mole) in THF (14 mL.) . The reaction vessel 
was covered with aluminum foil. A solution of 
potassium iodide (2.31 g, 0.014 mole) and iodine 
(1.11 g, 0.0044 mole) in water (8.5 mL) was added 
dropwise over 5 minutes, and the resulting 

20 solution was heated to reflux for 5 hours. After 

cooling to room temperature, a saturated solution 

of sodium bisulfite (10 mL) was added. Water (50 

mL) was added and the mixture was extracted into 

ethyl acetate (100 mL) . The ethyl acetate 
25 solution was dried over NaS0 4 , filtered and 

concentrated to an oil. Purification by silica 

gel chromatography yielded the isoxazole. Anal. 
Calc'd. for C 17 H 15 N0 (249.32): C, 81.90; H, 6.06; 

N, 5.62. Found: C, 82.08; H, 5.83; N, 5.62. 

30 

Step 4. Preparation of 4- fl-pthvl -S- 
phenv 1 i soxa z o 1 v 1 1 benz ene su 1 f onami de 

A solution of the isoxazole (Step 3) (14 g, 
0.043 mole) in chlorosulf onic acid (15 mL) was 
35 stirred at 0 °C for 4 hours. The cold solution 
was added dropwise very slowly to ammonium 
hydroxide (100 mL) . After stirring for 1 hour, 
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hydroxide (100 mL) . After stirring for 1 hour, 

water (100 mL) was added and the mixture was 

extracted into ethyl acetate (2 x 250 mL) . The 

combined ethyl acetate extracts were dried over 
Na 2 S0 4 , filtered and concentrated to give a solid. 

The crude solid was purified by silica gel 

chromatography to give the sulfonamide as a solid: 
mp 167 °C (DSC). Anal. Calc'd. for C 1? H 16 N 2 0 3 S: C, 

62.18; H, 4.91; N, 8.53. Found: C, 62.20; H, 
4.75; N, 8.48. 

EXAMPLE 15 



S0 2 NH 2 




4- [ 3-lBopropyl -5 -phenyl isoxazol-4 - 
yl] benzenesulf onamide 

By following the method of Example 14 and by 
substituting 3-methyl-l-phenyl-2-butanone for 1- 
phenyl-2-butanone, the titled product was 
obtained: mp 205 °C (DSC). Anal. Calc'd. for 
C 18 H 18 N 2°3 S: C ' 63 - 14 '- H, 5.30; N, 8.18. Found: C, 
62.80; H, 5.37; N, 7.89. 
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EXAMPLE 16 

S0 2 NH 2 




CH 3 



5 4- [5-Phenyl-3-propylisoxazol-4- 

yl ] benzene sulfonamide 

By substituting l-phenyl-2-pentanorie for 1- 
phenyl-2-butanone in the method of Example 14, the 
titled product was obtained: mp 167 °C (DSC) . 
10 Anal. Calc'd. for C 18 H i8 N 2 0 3 S: C, 63.14; H, 5.30; 

N, 8.18. Found: C, 62.95; H, 5.51; N, 8.01. 

EXAMPLE 17 



S0 2 NH 2 



15 




4- [3-Ethyl-5- { 4 -met hy lpheny 1 ) isoxazol-4- 
yl ] benzene sulfonamide 

By following the method of Example 14 and 
20 substituting para-tolualdehyde for benzaldehyde , 

the titled material was prepared: mp 191 °C (DSC) . 
Anal. Calc'd. for C 18 H 18 N 2 0 3 S: C, 63.14; H, 5.30; 

N, 8.18. Found: C, 63.06; H, 5.26; N, 8.10. 
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S0 2 NH 2 




5 4- [3-Butyl-5-phenyliBoxazol-4- 

yl ] benzene sulfonamide 

Step 1. Preparation of l-phenvl-2-hexannnP 

Butyl magnesium bromide (2.0 M in THF, 200 
mL, 0.4 mole) was added dropwise to a stirred cold 

10 (-5 °C) slurry of methyl phenyl acetate (9.8 g, 

0.065 mole) and N, O-dimethylhydroxylamine HCl (7 
g, 0.072 mole) in 600 mL THF over 1.5 hours. 
After stirring at room temperature for 20 hours, 
IN HCl (100 mL) was added dropwise. After 1.5 

15 hours, water (100 mL) was added and the layers 

were separated. The organic layer was dried over 
Na 2 SC> 4 , filtered and concentrated to an oil. The 

hexanone was purified by silica gel 
chromatography . 

20 

Step 2. Preparation of 4- M-hutvl -5- 

Phenvlisoxazol-4-vllbenzenesulfonamide 

By substituting l-phenyl-2 -hexanone for 1- 

phenyl-2-butanone in the method of Example 14, the 

25 titled product was obtained: mp 150 °C (DSC) . 

Anal. Calc'd. for C 19 H 2Q N 2 0 3 S: C, 64.02; H, 5.66; 

N, 7.86. Found: C, 63.70; H, 5.93; N, 7.75. 
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EXAMPLE 19 



O 




5 4- [3 -Methyl -5- ( 4 -methylphenyl ) isoxazol-4- 

yl] benzene sulfonamide 
Step 1. Preparation of 4- (4-metftYlphenyl) -3- 

phenvl-3-butene-2-one 

A solution of phenylacetone (5 g, 3 7 mmol), p- 

10 tolualdehyde (4.5 g, 3 7 mmol) and piperidine (125 mg) 
in benzene (30 mL) was heated to reflux for 24 hours. 
The mixture was concentrated and the crude material 
was chromatographed on slica gel using mixtures of 
ethyl acetate and hexane as the eluents to give 3 g of 

15 the desired ketone as an oil. This material was 
suitable for use without further purification. 

Step 2. Preparation of 4- r3-m«thvl-5- (4- 
methvlDhenvl)isoxazQl-4-vnhenzenftgnl fonamide 

20 By substituting 4- (4 -methylphenyl) -3 -phenyl-3- 

butene-2-one (Step 1) for 1, 2-diphenyl-l-pentene-3-one 
in the method of Example 14, the titled product was 
obtained: mp 191-193 °C. Anal. Calc'd. for 
C17H16N2O3S (328.39): C, 62.18; H, 4.91; N, 8.53; S, 

25 9.76. Found: C, 61.93; H, 4.95; N, 8.36; S, 9.40. 
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EXAMPLE 2 0 




S0 2 NH 2 



5 4- [5- (4-Chlorophenyl) -3 -methyl isoxazol-4 - 

y 1 ] benzene sulfonamide 

Step 1. Preparation of 4- (4-chlorophenYl) -3- 
phenYl - 3 -frut ene - 2 -one 

Following the procedure of Example 19, step 1, 
10 above, phenylacetone (7.9 g, 58 mmol) was reacted with 
p-chlorobenzaldehyde (8.15 g, 58 mmol) in the presence 
of piperidine (125 mg) in benzene (40 mL) . The crude 
material was purified by recrystallization from 
ethanol to give 5.5 g (45%) of the desired ketone as a 
15 crystalline solid: mp 126-127 °C . Anal. Calc'd. for 
C16H130C1 (256.73): C, 74.85; H, 5.10; Cl, 13.81. 
Found: C, 74.75; H, 5.01; Cl, 13.61. 

Step 2 i Preparation of 4- [5- (4-chlorpphenYl) -3- 
20 methyl ispx.azpl-4-Yllkenzenesulfgnamide 

By substituting 4- (4-chlorophenyl) -3-phenyl-3- 
butene-2-one (Step 1) for 1, 2-diphenyl-l-pentene-3-one 
in the method of Example 14, the titled product (950 
mg, 31%) was obtained: mp: 194-197°. Anal. Calc'd. for 
25 C16H13N2O3CIS (348.81): C, 55.10; H, 3.76; N, 8.03; S, 
9.19. Found: C, 55.16; H, 3.87; N, 7.72; S, 9.33. 
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EXAMPLE 21 




S0 2 NH 2 



5 4 - [ 5 - ( 4-Pluorophenyl ) -3 -methyl i soxazo 1 - 4 - 

y 1 ] benzene sul fonamide 

Step 1, Preparation pf 4- (4-f luorpphenvl) -3- 
phenvl-3-butene-2-one 

Following the procedure of Example 19, step 1, 

10 phenylacetone (6.75 g, 50 mmol) was reacted with 4- 

f luorobenzaldehyde (6.25 g, 50 mmol) in the presence of 
piperidine (125 nig) in benzene (40 mL) . The crude 
material was recrystallized from hexane to give 7.9 g 
(66%) of the desired material as a crystalline solid, mp 

15 88-89 °C. Anal. Calc'd. for C16H13FO (240.28): C, 79.98; 
H, 5.45. Found: C, 79.66; H, 5.50. 

Step 2. Preparation of 4- \5- (4-f luorophenvl) -3- 
methvlisoxazol-4-vllbenzenesulfonamirifi 

20 By substituting 4- (4-f luorophenyl) -3-phenyl-3- 

butene-2-one (Step 1) for 1, 2-diphenyl-l-pentene-3-one 
in the method of Example 14, the titled product (225 
mg, 40%) was obtained: mp 174-17 5 °C. Anal. Calc'd. 
for C16H13N2FO3S (332.36): C, 57.82; H, 3.94; N, 8.43; 

25 S, 9.65. Found: C, 57.66; H, 3.84; N, 8.22; S, 9.78. 
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EXAMPLE 22 




5 3 -Methyl- 5- { 4 -methyl sul fonylphenyl ) - 4- 

phenyli soxazole 

Step 1. Preparation of 4- (4-methvlthipphenyl) -3- 

phenYl-3-butene-2-gne 

Following the procedure of Example 19, step 1, 
10 phenylacetone (5 g, 35 mmol) was reacted with 4- 

methylthiobenzaldehyde (5.25 g, 35 mmol) in the 

presence of piperidine (125 mg) in benzene (40 mL) . 

The crude material was recrystallized from ethyl 

acetate and hexane to give the ketone (3 g, 3 2%) : mp 
15 67-68 °C. Anal. Calc'd. for C17H16OS (268.38): C, 

76.08; H, 6.01; S, 11.95. Found: C, 75.80; H, 5.91; S, 

11.89. 

Step 2. Preparation of 4- (4-methvlthiophenvl ) -3 -phenyl -1 - 

20 butene-2-one oxime 

A solution of the ketone from Step 1 (3 g, 11 
mmol), hydroxylamine hydrochloride (765 mg, 11 mmole) 
and sodium acetate (905 mg, 11 mmol) in ethanol (30 mL) 
and water (3 mL) was heated at reflux for 90 minutes. 

25 The reaction was cooled, water (25 mL) was added and 
the crude oxime was filtered. Recrystallization from 
ethanol and water gave pure oxime (2.65 g, 85%): mp 
151-152 °C. Anal. Calc'd. for C17H17NOS (283.39): C, 
72.05; H, 6.05; N, 4.94; S, 11.31. Found: C, 71.96; H , 

30 6.10; N, 4.71; S, 11.45. 

Step 3. Preparation of 5- (4-methvlthiophenvl ) -4-phenvl- 

3-methYlisox.flzole 
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Following the procedure of Step 2 of Example 13, 
the oxime from Step 2 (500 mg, 1.7 mmol} was reacted with 
iodine (450 mg, 1.7 mmol) and potassium iodide (1 g, 6 
mmol) in the presence of sodium bicarbonate (600 mg, 7 
5 mmol) in tetrahydrof uran (10 mL) and water (10 mL) . The 
crude material was chromatographed on silica gel using 
toluene as the eluent. The material isolated was 
recrystallized from ethyl acetate and hexane to give the 
desired isoxazole (460 mg, 96%): mp 88-90 °C. Anal. 
10 Calc'd. for C17H15NOS (281.38): C, 72.57; H, 5.37; N, 
4.98; S, 11.40. Found: C, 72.19; H, 5.49; N, 4.66; S, 
11.79. 

sr. en 4. Preparation of 3-methvl-5- (4- 

15 methvlsulfonvlphenvl) -4-phenvlisoxa2ole 

To a solution of the isoxazole from Step 3 (450 
mg, 1.6 mmol) in tetrahydrof uran (6 mL) and methanol 
(12 mL) , was added dropwise a solution of Oxone® (1.6 
g) in water (6 mL) at room temperature. The reaction 

20 was stirred for 2 hours, diluted with water and 

filtered. The crude product was recrystallized from 
ethyl acetate and hexane to give pure sulfone (47 5 mg, 
95%): mp 183-185 °C . Anal. Calc'd. for C17H15NO3S 
(313.38): C, 65.16; H, 4.82; N, 4.47; S, 10.23. 

25 Found: C, 65.06; 4.93; N, 4.31; S, 10.37. 

EXAMPLE 23 




4- [3-Methyl-4-phenylisoxazol-5 
yl ] benzene sulfonamide 
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seep 1. Preparation of 3- (4- 
trimethYlsilYlethylsulfonylphenyl) -4-phenvl-5- 
metfryjUsoxazQle 

Lithium diisopropylamide was prepared in 
5 tetrahydrofuran (15 mL) from diisopropylamine (850 mg, 
8.4 mmol) and n-butyllithium (4.2 mL of 1.84 M in THF , 
7.7 mmol) at -70 °C under argon. A solution of 5- (4- 
methylsulf onylphenyl ) -4-phenyl-3-methylisoxazole from 
Example 22 (2.0 g, 6.4 mmol) in tetrahydrofuran (15 mL) 

10 was added at -70 °C over 10 minutes and stirred for an 
additional 45 minutes. A solution of 
trimethylsilyliodomethane (2.0 g, 9.6 mmol) in 
tetrahydrofuran (10 mL) was added cold over 10 minutes, 
stirred for 15 minutes and warmed to 25 °C. After 

15 stirring for 24 hours, water was added and the mixture 
was extracted with ethyl acetate. The organic extracts 
were dried over magnesium sulfate. After filtration 
and concentration, the crude silyl ether was purified 
with silica gel chromatography using mixtures of ethyl 

20 acetate and toluene to give 2.0 g of desired compound. 
This material was used without further purification. 

Step 2. Preparation of 4- \ 3 -methvl-4-phfinv lisoxazol-5- 

y! 1 benzenesul t onamide 

25 A solution of the silyl ether from Step 1 (2.0 

g, 5 mmol) and tetra-n-butylammonium fluoride (15 mL 
of 1 M in tetrahydrofuran, 15 mmol) in tetrahydrofuran 
(16 mL) was heated to reflux for 2 hours under an 
argon atmosphere. After cooling to room temperature, 

30 a solution of sodium acetate (1.85 g, 22.5 mmoles) in 
water (10 mL) was added, followed by hydroxylamine-O- 
sulfonic acid (2.85 g, 25 mmol). The reaction mixture 
was stirred for 18 hours at room temperature. Water 
and ethyl acetate were added and the organic phase was 

3 5 separated and dried over magnesium sulfate. The dried 
solution was filtered and concentrated in vacuo. The 
crude product was chromatographed using mixtures of 
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ethyl acetate and toluene as eluents . The 
chromatographed product was recrystallized from ethyl 
acetate and hexane to give the desired sulfonamide 
(1.0 g, 64%): mp 187-188 °C. Anal. Calc'd. for 
5 CI6H14N2O3S (314.36): C, 61.13; H, 4.49; N, 8.91; S, 
10.20. Found: C, 61.19; H, 4.57; N, 8.82; S, 10.23. 

EXAMPLE 24 




4- [3 -Methyl -5- (3-chlorophenyl) isoxazol-4- 
yl ] benzene sul f onamide 

Steo 1. Preparation of 4- (3-chlorophenvl) -3-phenvl-3- 

15 butene-2-one 

Following the procedure of Example 19, step 1, 
phenylacetone (5 g, 37 mmol) was reacted with 3- 
chlorobenzaldehyde (5.25 g, 37 mmol) in the presence of 
piper idine (125 mg) in benzene (30 mL) . The crude 

20 ketone was recrystallized from ethyl acetate and hexane 
to give the desired ketone (5.5 g, 57%): mp 91-92 °C. 
Anal. Calc'd. for C16H13CIO (256.73): C, 74.85; H, 
5.10. Found: C, 74.67; H, 5.19. 



25 Step 2. Preparation of 4- (3-chlorophenv l) -3-phenyl-3- 
butene-2-one oxime 

Following the procedure of Example 22, Step 2, a 
solution of the ketone from Step 1 (5.5 g, 20 mmol), 
hydroxy lamine hydrochloride (1.5 g, 20 mmol) and 

30 sodium acetate (1.7 g, 20 mmol) in ethanol and water 
was heated to reflux. The crude oxime was 
recrystallized from ethanol and water to give pure 
oxime (5 g, 89%): mp 161-163 °C . Anal. Calc'd. for 
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C16H14C1NO (271.75): C, 70.72; H, 5.19; N, 5.15. 
Found: C, 70.55; H, 5.25; N , 5.09. 

Step 3. Preparation pf 5- (3-chlorpphenvl) -4-phenyl-3- 

5 methvlisoxazole 

Following the procedure of Step 2 of Example 13, 
the oxime from Step 2 (5 g, 18 mmol) was reacted with 
iodine (4.7 g, 18 mmol) and potassium iodide (10.6 g, 
63 mmol) in the presence of sodium bicarbonate (6.3 g, 

10 74 mmol) in tetrahydrof uran (100 mL) and water (80 
mL) . The crude isoxazole was recrystallized from 
ethyl acetate and hexanes to give pure isoxazole (4.8 
g, 95%): mp 101-103 °C. Anal. Calc'd. for C16H12CINO 
(269.73): C, 71.25; H, 4.48; N, 5.19. Found: C, 

15 71.10; H, 4.28; N, 5.00. 

Step 4. Preparation of 4- f3-methvl-5- (3- 
chlorophenvl) isoxazol-4-vll benzenesulf onamide 

Following the procedure of Example 14, Step 4, 

20 the isoxazole from Step 3 (2 g, 7.4 mmol) was reacted 
with chlorosulf onic acid (8 mL) and quenched with 
ammonium hydroxide. The crude product was 
recrystallized from ethyl acetate to give pure 
sulfonamide (220 mg) : mp 176-178 °C. Anal. Calc'd. 

25 for C16H13C1N203S (348.81): C, 55.10; H, 3.76; N, 

8.03; S, 9.19. Found: C, 54.60; H, 3.63; N, 7.77; S, 
9.21. 

EXAMPLE 25 

30 




S0 2 NH 2 
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4 - [ 3 -Hydroxymethyl -5 -phenyl isoxazol -4 - 
y 1 ] benzene sulfonamide 

To a cold (-70 °C) solution of 4- [3 -methyl-5- 
phenylisoxazol-4-yl]benzenesulf onamide (Example 13 ) ( 500 
5 mg, 1.6 mmol) and tetramethylethylenediamine (560 mg, 4-8 
mraol) in tetrahydrof uran (15 itiL) under an argon atmosphere 
was added a solution of n-butyllithium (2.6 mL of 1.84 M 
in hexane, 4.8 mmol). The mixture was warmed to -30 °C 
for 5 minutes and re-cooled to -70 °C. A solution of 

10 (1R) - {-) - (10-camphorsulfonyl) oxaziridine (1 g, 4.5 mmol) 
in tetrahydrof uran (5 mL) was added. After stirring at 
-70 °C for 10 minutes, the reaction was warmed to room 
temperature. The reaction was poured into w.ater and 
extracted with ethyl acetate. The organic extracts were 

15 dried over magnesium sulfate, filtered and concentrated. 
The crude product was chromatographed on silica gel using 
mixtures of acetone and hexane as eluents. The 
chromatographed product was recrystallized from ethyl 
acetate and hexane to give 90 mg of desired alcohol: mp 

20 198-200 °C. Anal. Calc'd. for C16H14N2O4S (330.36): C, 
58.17; H, 4.27; N, 8.48; S, 9.71. Found: C, 58.18; H, 
4.51; N, 8.14; S, 9.58. 



EXAMPLE 26 




4- ( 4 -Aminosulf onylphenyl ) -5 -phenyl -i soxazole- 3 - 

acetic acid 

30 To a cold (-70 °C) solution of 4- [3-methyl-5- 

phenylisoxazol-4-yl]benzenesulfonamide, Example 13 (500 
mg, 1.6 mmoles) and tetramethylethylenediamine (5 mL) 
in tetrahydrof uran (15 mL) under an argon atmosphere 
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was added a solution of n-butyllithium (2.6 mL of 1.84 
M in hexane, 4.8 rrunol) over 5 minutes. The reaction 
was warmed to -3 0 °C for 5 minutes and recooled to -7 0 
°C. Carbon dioxide was bubbled into the mixture for 10 
5 minutes and the temperature was warmed to 25 °C . The 
reaction was poured into 1M hydrochloric acid and 
extracted with ethyl acetate. The organic phase was 
dried over magnesium sulfate, filtered and 
concentrated. The crude product was chromatographed on 
10 silica gel using mixtures of ethyl acetate and toluene 
containing 1% acetic acid as eluents to give 45 mg of 
desired carboxylic acid as a glass. Anal. Calc'd. for 
C17H14N2O5S (358.37): C, 56.98; H, 3.94; N, 7.82; S, 
8.95. Found: C, 56.65; H, 4.09; N, 7.61; S, 9.11. 

EXAMPLE 27 




SO2CH3 



20 3-Methyl-4- ( 4 -methyl su If onylphenyl ) -5- 

pheny 1 i soxazol e 
Step 1. Preparation of 4 -phenyl -3- (4- 
methylthiophenyl) -3-butene-2-one 

4-Methylthiophenylacetone was synthesized 
25 according to the procedure by G. Y. Lesher described in 
U. S. Patent 4,517,192, Jan. 31, 1983. Following the 
procedure of Example 19 (Step 1) , 4- 

methylthiophenylacetone (11.2 g, 62 mmol) was reacted 
with benzaldehyde (6.6 g, 62 mmol) in the presence of 
30 piperidine (150 mg) in benzene (75 mL.) . The crude 

material was chromatographed using mixtures of ethyl 
acetate and hexane as eluents to give the desired 
ketone as a crystalline solid (14 g, 82%) : mp 91-93 °C . 
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Anal. Calc'd. for C17H16OS (268.38): C, 76.08; H, 
6.01; S, 11.95. Found: C, 76.15; H, 6.08; S, 11.79. 

Step 2. Preparation of 3 -methvl-4 - ( 4 - 
5 methvlsulfonvlphenvl) -5 -phenvlisoxazole 

By substituting 4-phenyl-3- ( 4-methylthiophenyl ) -3- 
butene-2-one for 4- (4-methylthiophenyl) -3 -pheny 1-3- 
butene-2-one in the method of Example 22, the titled 
product was obtained (250 mg, 79%): mp 144-145 °C . 
10 Anal. Calc'd. for C17H15NO3S (313.38): C, 65.16; H, 

4.82; N, 4.47; S, 10.23. Found: C, 65.26; H, 4.78; N, 
3.99; S, 10.22. 



EXAMPLE 2 8 




4- [3- [2- (4-Chlorophenyl) -2-hydroxyethyl] -5- 
phenyl i soxazol -4 -y 1 ] benzene sulfonamide 

20 To a cold (-70 °C) solution of 4- [3-methyl-5- 

phenylisoxazol-4-yl]benzenesulf onamide (Example 13 ) 
(250 mg, 0.8 mmol) and tetramethylethylenediamine (277 
mg, 2.4 mmol) in tetrahydrof uran (5 mL) under an argon 
atmosphere was added n-butyllithium (1.3 mL of 1.84 M 

25 in hexane, 2.4 mmol). The solution was warmed to -40 
°C for 15 minutes, re-cooled to -70 °C, and a solution 
of 4-chlorobenzaldehyde (3 37 mg, 2.4 mmol) in 
tetrahydrof uran (3 mL.) was added. The mixture was 
warmed to room temperature over 30 minutes, poured into 

30 water (25 mL) and extracted with ethyl acetate. The 
organic layer was dried over magnesium sulfate. The 
crude product was chromatographed on silica gel using 
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mixtures of acetone and hexane as eluents to give 165 
mg of desired product as a crystalline solid: mp 165- 
167 °C. Anal. Calc'd. for C23H19CIN2O4S (454 . 93 ) : C, 
60.72; H, 4.21; N, 6.16; S, 7.05. Found: C, 60.33; H, 
5 4.34; N, 5.87; S, 6.74. 

EXAMPLE 29 




10 

3 -Ethyl -4- ( 4 -methyl su If onylphenyl ) -5- 
phenyl i soxazole 

Step 1. Preparation of N-methQ^-N-mer>hvl-4- 

(methvlthio) benzensulf onamide 

15 To a solution of 4- (methylthio)phenylacetic acid 

(18.3 g, 0.100 mol) in methylene chloride (200 mL) was 
added 1 , 1 ' -carbonyldiimidazole (16.3 g, 0.100 mol) 
portionwise. The mixture was stirred at room 
temperature for 20 minutes, and N t O- 

20 dimethylhydroxylamine hydrochloride (9.8 g, 0.100 mol) 
was added. The reaction mixture was stirred overnight 
at room temperature, diluted with ether (500 mL) and 
washed successively with IN hydrochloric acid, 
saturated aqueous sodium bicarbonate and brine. The 

25 organic layer was dried over magnesium sulfate, 

filtered and the filtrate was concentrated in vacuo to 
give 20.9 g of N-methoxy-N-methyl-4- (methylthio) - 
benzensulf onamide as a clear oil (93%). 

30 Step 2. Preparation of 1- ( 4 -methyl thioohenvl ) -2 - 

butanpne 

To a solution of ethyl magnesium bromide (29 mL 
of 1.0 M tetrahydrofuran solution, 0.029 mol) was 
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rapidly added a solution of N-methoxy-N-methyl-4- 
(methylthio)benzensulf onamide from Step 1 (2.15 g, 9.5 
mmol) in 10 mL of dry tetrahydrof uran at -10 'C. The 
reaction mixture was stirred at -10 *C for 10 minutes, 
5 then warmed to room temperature over 1 hour. The 
reaction was quenched with 100 mL of 5% potassium 
bisulfate and extracted with methylene chloride. The 
organic layer was washed with water, brine, dried over 
magnesium sulfate and filtered. The filtrate was 
10 concentrated to give the butanone (1.4 g, 7 6%) as a 

colorless oil which crystallized upon standing: mp 3 9- 
41 *C. Anal. Calc'd. for C11H14OS: C, 68.00; H, 7.26; 
S, 16.50. Found: C, 68.10; H, 7.38; S, 16.27. 

15 Step 3. Preparation of 2- (4-methv lthionhenvl) -1- 

phenYl-l-pentene-3-one 

A mixture of 1- ( 4 -methylthiophenyl ) -2 -butanone 
from Step 2 (9.74 g f 50 mmol), benzaldehyde (5.85 g, 
55 mmol) and piperidine (0.5 mL) in toluene (200 mL) 

20 was heated at reflux with a Dean-Stark trap for 16 

hours. The mixture was cooled and solvent was removed 
in vacuo. The residue was partitioned between 
dichloromethane and water. The organic layer was 
washed successively with saturated ammonium chloride 

25 solution, water and brine, dried over magnesium 
sulfate and filtered. The crude pentenone was 
recrystallized from ethyl acetate and hexane to give 
8.64 g of 2- ( 4-methylthiophenyl ) -l-phenyl-l-pentene-3 - 
one (60%) as light yellow crystals: mp 98-99 'C. 

30 Anal. Calc'd. for CisHieOS: C, 76.56; H, 6.42; N, 
11.35. Found: C, 76.58; H, 6.17; N, 11.35. 

Step 4. Preparation of 2- ( 4-methvl rh iophenvl ) -1 - 
Phenvl-l-pentene-3-one oxime 
35 To a suspension of pentenone from Step 3 (8.6 g, 

0.031 mol) in 100 mL of ethanol was added a solution 
of sodium acetate (2.5 g, 0.031 mol) in 10 mL of 
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water, followed by hydroxylamine hydrochloride (2.1 g, 
0.031 mol) . The mixture was heated at reflux for 4 
hours. After the removal of solvent, the residue was 
partitioned between ethyl acetate and water. The 
5 organic layer was washed with brine, dried over 
magnesium sulfate and filtered. The filtrate was 
concentrated and the crude was recrystallized from 
ethyl acetate and hexane to give 2.28 g of the oxime 
(25%) as yellow crystals: mp (DSC) 174-177 °C . Anal. 
10 Calc'd. for C18H19NOS: C, 72.69; H, 6.44; N, 4.71; S, 
10.78. Found: C, 72.52; H, 6.23; N, 4.58; S, 10.63. 

Steo 5. Preparation of 3-ethvl-4- ( 4-methvlthiophenvl ) - 
5-phenvlisoxazole 

To a solution of the oxime from Step 4 (2.21 g, 
0.007 4 mol) in 2 5 mL of tetrahydrof uran was added a 
solution of sodium bicarbonate (2.62 g, 0.031 mol) in 
20 mL of water, followed by a solution of potassium 
iodide (4.56 g, 0.028 mol) and iodine (2.07 g, 0.0082 
mol) in 30 mL of water. The reaction mixture was 
heated to reflux for 3 hours. After cooling, the 
mixture was treated with 100 mL of saturated aqueous 
potassium bisulfate solution and extracted with ethyl 
acetate. The organic layer was washed with brine, 
dried over magnesium sulfate and filtered. The 
filtrate was concentrated and the residue was purified 
by chromatography on silica gel (ethyl acetate/hexane , 
5:95) to afford 2.1 g (96%) of the isoxazole as a 
brownish solid: mp (DSC) 85-87 °C. Anal. Calc'd. for 
C18H17NOS: C, 73.19; H, 5.80; N, 4.74; S, 10.85. 
Found: C, 73.03; H, 5.49; N, 4.55; S, 10.86. 

Step 6, Preparation of 3-ethyl-4- (4- 
methvlsulfonylphenyl) -S-phenylisoxazple 
35 To a solution of the isoxazole form Step 5 (1.88 

g, 6.4 mmol) in 50 mL of methanol was added a solution 
of OXONE® (7.82 g, 0.0127 mol) in 35 mL of water. 



15 



20 



25 



30 
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The mixture was stirred at room temperature for 2 
hours, then diluted with 500 mL of water. The 
precipitate was filtered and purified by 
chromatography on silica gel (ethyl acetate/acetone, 
5 1:1) to give 1.73 g (83%) of 3-ethyl-4- (4- 

methylsulf onylphenyl) -5-phenylisoxazole as a white 
solid: mp (DSC) 130-131 °C . Anal. Calc'd. For 
C18H17NO3S: C, 66.03, H, 5.23, N, 4.28, S, 9.79. 
Found: C, 66.07, H, 5.20, N, 4.28, S, 9.85. 

0 

EXAMPLE 30 




15 4- [3 -Ethyl -5- (4-f luorophenyl) isoxazol-4- 

yl ] benzene sulfonamide 

Step 1. Preparation of 3-ethvl-5- ( 4-f luoronh^nvl ) -4- 
phenvlisoxazolfi 

By substituting 4-f luorobenzaldehyde for 
20 benzaldehyde, and 1 -phenyl -2 -butanone for l-(4- 

methylthiophenyl) -2-butanone in the method of Example 
29 (Steps 3-5), the isoxazole was obtained as a yellow 
solid (9.5 g, 95%): mp 61-63 °C. Anal. Calc'd. for 
C17H14FNO: C, 76.39; H, 5.28; N, 5.24. Found: C, 
25 75.75; H, 4.98; N, 5.06. 

Step 2. Preparation of 4- n-gthvl-5- (4- 

t lUPrOPhenvl ) isoxazol-4-vnbenzenesulfonamidg 

To the isoxazole form Step 1 (4.83 g, 0.018 mol) 
30 was added chlorosulf onic acid (20 mL) slowly at 0 # C. 
The mixture was stirred at this temperature for 30 
minutes and 3 hours at room temperature. The reaction 
mixture was added carefully to a cooled aqueous 
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solution of ammonia hydroxide over 40 minutes. After 
stirring for 15 minutes, the mixture was extracted 
with ethyl acetate. The organic layer was washed with 
water, brine, dried over magnesium sulfate and 
5 filtered. The filtrate was concentrated and the 

residue was purified by chromatography on silica gel 
(ethyl acetate/hexane, 3:7) to give the sulfonamide as 
a white solid (3.5 g, 56%): mp (DSC) 171-172 # C. Anal. 
Calc'd. for C17H15FN2O3S: C, 58.95; H, 4.36; N, 8.09; 
10 S, 9.26. Found: C, 58.75; H, 4.43; N, 7.99; S, 9.42. 

EXAMPLE 31 




4 - [ 3 -Ethyl -5 - ( 3 -f luorophenyl ) i soxazol -4 - 
yl] benzenesulf onamide 

By substituting 3 -f luorobenzaldehyde for 4- 
f luorobenzaldehyde in the method of Example 30, the 
20 isoxazole was obtained as a yellow solid (0.97 g, 
34%): mp (DSC) 152-154 *C. Anal. Calc'd. for 
C17H15FN2O3S: C, 58.95; H, 4.36; N, 8.09; S, 9.26. 
Found: C, 58.58; H, 4.39; N, 7.88; S, 9.27. 
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EXAMPLE 32 




5 4- [3 -Ethyl -5- { 3 -me thy lpheny 1 ) isoxazol-4- 

yl ] benzene sulfonamide 

By substituting 3-methylbenzaldehyde for 4- 
f luorobenzaldehyde in the method of Example 30, the 
isoxazole was obtained as a yellow solid {2.45 g, 38%): 
10 mp (DSC) 80-83 *C. Anal. Calc'd. for Ci 8 Hi8N 2 0 3 S: C, 

63.14; H, 5.30; N, 8.18; S, 9.36. Found: C, 62.71; H, 
5.25; N, 8.16; S, 9.56. 

EXAMPLE 33 

15 




4- [3 -Ethyl -5- ( 2 - f luorophenyl ) isoxazol-4- 
yl ] benzene sulfonamide 

20 By substituting 2- f luorobenzaldehyde for 4- 

f luorobenzaldehyde in the method of Example 30, the 
isoxazole was obtained as a yellow solid (1.25 g, 
34%): mp (DSC) 150-151 *C. Anal. Calc'd. for 
C17H15FN2O3S: C, 58.95; H, 4.36; N, 8.09; S, 9.26. 

25 Found: C, 58.88; H, 4.48; N, 8.01; S, 9.52. 
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Example 34 




"C0 2 H 

[4- [4- (Aminosulf onyl) phenyl] -3-plienylisoxazol-5-yl] -3 
methylbutan-l-oic acid 



Step 1, Preparation of 2 - f 4-aminosulf onvlphenvl 1 -1- 

phenvl-ethan-l-one , 

Chlorosulf onic acid (1781 g, 1018 mL, 15.29 mol) 

10 was treated portionwise with deoxybenzoin (400 g, 2.04 
mol) at such a rate that the internal temperature was 
maintained between 5 and 15 °C. The mixture was 
warmed to room temperature and maintained at that 
temperature for an additional 14 hours. The mixture 

15 was poured cautiously into ice water. The crude 

sulfonyl chloride was filtered and added portionwise 
to a solution of acetone (600 mL) and concentrated 
NH 4 OH (551 mL, 8.15 mol), yielding a pale yellow 

suspension. The crude precipitate was collected by 
20 vacuum filtration, and triturated with boiling acetone 
(1.5 L) . Filtration afforded 2-[4- 

1 aminosulf onylphenyl] -1-phenyl-ethan-l-one (162 g, 29%) 
as an off-white powder. 1 H NMR (DMSO-dg, 3 00 MHz) 

8.05 (d, J = 7.25 Hz, 2H) , 7.76 (d, J = 8.26 Hz, 2H) , 
25 7.65 (t, J = 7.85 Hz, 1H) , 7.54 (t, J = 7.85 Hz, 2H) , 
7.44 (d, J = 8.26, 2H) , 7.30 (br s, 2H) , 4.52 (s, 2H) . 

Step 2. Preparation of 2 , 5-flimethvl-l- [ Ub (2-<?xo-2^ 

Phenvlethvl) phenyl 1 sulfonvll -lH-pvrrole. 
3 0 Thionyl chloride (25 mL, 0.34 mol) was added 

dropwise to ethanol (540 mL) . The reaction was heated 
to reflux for 15 minutes and cooled. The solution was 
treated with 2- [4-aminosulf onylphenyl] -1-phenyl-ethan- 
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1-one from Step 1 (20.0 g, 72.64 mmol) and 
acetonylacetone {12.8 mL, 108.96 mmol), and reheated 
to reflux for 30 minutes. After cooling to room 
temperature, the solution was poured into rapidly 
5 stirred saturated aqueous Na 2 C0 3 and ice (1500 mL) . 

The aqueous phase was extracted with ethyl acetate (2 
X 700 mL) . The combined organics were washed with 
brine, dried over MgS0 4 , filtered and concentrated in 

vacuo, yielding a brown oil. The oil was diluted with 
10 ethyl acetate (200 mL) and hexane (2000 mL) , dried 

with MgS0 4 , gravity filtered, then purified through a 

short silica gel column with hexane and ethyl acetate 
(1:1) as eluant . The material was concentrated in 
vacuo and crystallized from hexane/ethyl acetate. The 
15 solid was isolated by filtration and air dried to 
afford 2, 5-dimethyl-l- [ [4- (2-oxo-2- 

phenylethyl ) phenyl ] sulfonyl] -lH-pyrrole (12.2 g, 49%) 

as a brown solid: mp 94.6-98.8 °C. 1 H NMR (DMSO- 
d 6 /300 MHz) 8.05 (d, J = 7.25 Hz, 2H) , 7.76 (d, J = 

20 8.26 Hz, 2H), 7.65 (t, J = 7.85 Hz, 1H) , 7.54 (t, J = 
7.85 Hz, 1H) , 7.44 (d, J = 8.26 Hz, 2H) , 7.30 ( br s, 
2H) , 4.52 (s, 2H) . Mass spectrum: M+H obs . at m/z = 
354. 

25 Step 3. Preparation of 2 - \ 4 - f N- f 2 , 5 -dimethvlovrroll - 

sulfonvll phenyl 1 -1-phenvl-ethan-l -one oxime. 

2 , 5-Dimethyl-l- [ [4- (2-oxo-2- 
phenylethyl ) phenyl] sulfonyl] -IH-pyrrole from Step 2 
(15.87 g, 46.48 mmol), hydroxylamine hydrochloride 

30 (6.46 g, 92.96 mmol) and sodium acetate (7.63 g, 92.96 
mmol) were mixed and heated to reflux for 14 hours. 
Heating was discontinued and the solution was gravity 
filtered while still hot. The filtrate was diluted 
with water (10 mL) and material crystallized. The 

35 oxime was isolated by filtration to give 2- [4- [N- [2 , 5- 
dimethylpyrrol ] -sulfonyl] phenyl] -1-phenyl-ethan-l-one 
oxime, as a fluffy tan solid (13.65 g, 80%): mp 123.2- 
125.7 °C. 1 H NMR (CDC13/300 MHz 7.73 (br s, 1H) , 
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7.64-7.50 (m, 4H) , 7.39-7.32 (m, 5H) , 5.84 (s, 2H) , 
4.23 (s, 2 H), 2.36 (s, 6H) . Anal. Calc'd for 
C 20 H 20 N 2°3 S * 3.66% H 2 0: C, 62.81; H, 5.68; N, 7.32. 
Found: C, 62.78; H, 5.25; N, 7.25. 

5 

Sfr-gp 4. Preparation of f 4 - f 4 - f M- \ 2 . S-dimethvlpvrrol 1 - 

fnnvllphe nvll 1 -3 -phgnvlisoxazol-S-vll -3- 
Tngt-hvlbutan-l-oic acid. 

A stirred, chilled (0 °C) solution of 

10 diisopropylamine (4.64 mL, 35.42 mmol) in THF (20 mL) 
was treated with n-butyllithium (6.20 mL of 10.0 M in 
hexanes, 35.42 mmol) via syringe over 5 minutes. The 
solution was stirred at 0 °C for 15 minutes, yielding 
a ca. 1.8 M solution of LDA in THF and hexanes . A 

15 chilled (-78 °C) , solution of 2- [4- [N- [2, 5- 

dimethylpyrrol] -sulfonyl) phenyl] -1-phenyl-ethan-l-one 
oxime from Step 3 (3.97 g, 10.77 mmol) in THF (40 mL) 
was treated with the LDA stock solution (15.0 mL, 27.0 
mmol) via syringe. The reaction was stirred at -78 °C 

20 for 20 minutes, warmed to -5 °C / then chilled to -78 
°C again. To this dark solution was added 3 -methyl 
glutaric anhydride (2.07 g, 16.16 mmol). The cooling 
bath was removed, and the reaction was warmed to room 
temperature for 2 hours . Saturated NH 4 C1 and 

25 concentrated HC1 were added until pH <2 was obtained. 

The reaction was extracted with ethyl acetate. The 
combined organic phases were washed with KHSO4 
solution (0.25 M) and brine, dried over MgS0 4 , 

filtered and concentrated. The crude material was 
30 purified by flash chromatography (hexane/ethyl acetate 
(1:1) with 2% acetic acid), yielding [4- [4- [N- [2 , 5- 
dimethylpyrrol] -sulfonyl] phenyl] ] -3 -phenylisoxazol-5- 
yl] -3-methylbutan-l-oic acid as a brown foam (2.40 g) 
which was utilized without further purification. 

35 

Step 5. Preparation of T4- f 4- (aminosulfonvl ) phenyl 1 - 
3-nhgnvlisox azol-5-v1 1 -1 -mgthvlbutan-l-oic acid 
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The [4- [4- [N- [2 , 5-dimethylpyrrol] - 

sulfonyl] phenyl] ] -3-phenylisoxazol-5-yl] -3- 

methylbutan-l-oic acid from Step 4 was dissolved in 

trif luoroacetic acid (20 mL) and water (7 mL) and 

5 heated to reflux for 6 hours. The reaction was cooled 

to room temperature, concentrated under high vacuum, 

diluted with ethanol and concentrated in vacuo, 

yielding a black oil. The crude material was 
dissolved in NaHC0 3 solution (pH adjusted to 12 with 1 

10 N NaOH solution) and washed with ether. The resulting 
aqueous phase was acidified to pH 2 with concentrated 
HC1, and extracted with dichloromethane/ethyl acetate 
(1:1). The combined organic phases were dried over 
MgS0 4 , filtered and concentrated in vacuo, yielding a 

15 dark brown oil. This crude material was partially 

purified by passing through a plug of silica gel using 
hexane/ethyl acetate (1:1) with 2% acetic acid as 
eluant, yielding a clear oil. Trituration of the oil 
with dichloromethane yielded, upon collection by 

20 vacuum filtration, [4- [4- (aminosulfonyl ) phenyl] -3- 

phenylisoxazol-5-yl] -3-methylbutan-l-oic acid (0 .219 
g, 5%) as an off-white solid: mp 147.9-149.0 °C . 1 H 
NMR (CDC1 3 with DMSO-d 6 /300 MHz) 67.80 (d, J = 8.46 

Hz, 2H) , 7.30-7.14 (m, 9H) , 6.35 (s, 2H) , 2.88-2.55 
25 (m, 2H) , 2.40-2.20 (m, 2H) , 2.09-2.04 (m, 1H) , 0.90 
(d, J = 6.85 Hz, 3H) . Mass spectrum M+H obs at m/z 
401. High resolution mass spectrum calc'd. 401.1171. 
Found: 401.1174. 

30 EXAMPLE 35 
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[ [4- [4- (Aminosulf onyl) phenyl] -3-phenylisoxazol-5-yl] - 

methoxy] acetic acid 



step i. Preparation of 5- f4- lAz fN- \2 ■ 5^ 

5 dimethy lny rrol 1 - sul f onvl 1 phenyl 1 - 3 -phe nyl isoxazol -5- 
yll 1 -methv l nxvacedc acid. 

A solution of 2 , 5-dimethyl-l- [ [4- (2-oxirnino-2- 
phenylethyl) phenyl] sul f onyl] -lH-pyrrole (Example 34, 
Step 3) (5.19 g, 14.09 mmol) in tetrahydrof uran (90 

10 mL) was chilled to -78 °C and treated with LDA (22.0 
mL, 30.99 mmol in THF) via syringe. After stirring 
for 3 0 minutes, the dry ice bath was removed and the 
reaction was warmed to 0 °C over 40 minutes. The 
solution was chilled to -78 °C and diglycolic acid 

15 anhydride (1.80g, 15.50 mmol) in THF (10 mL) was added 
via syringe. The reaction was warmed to room 
temperature and stirred for 2 hours. The reaction was 
quenched with saturated NH 4 C1 solution and 

concentrated HC1 was added to pH 1 . The layers were 

20 separated and the aqueous layer was extracted with 

dichloromethane . The combined organic phases were 
washed with brine, dried over MgS0 4 , filtered and 

concentrated in vacuo, yielding a dark brown oil. 
This oil was purified by flash chromatography using 
25 hexane/ethyl acetate (1:1) (with 2% acetic acid) as 

the eluant, yielding a brown foam (3.035 g, 45%). The 
brown foam was dissolved in THF (50 mL) and treated 
with concentrated H 2 S0 4 (2 mL) . The solution was 

heated to reflux for 1 hour, cooled to room 
3 0 temperature, poured into ice and extracted with 

dichloromethane. The combined organic phases were 
washed with KHS0 4 solution (0.25 M) , dried over MgS0 4 , 

filtered and concentrated, yielding 5- [4- [4- [N- [2,5- 
dimethylpyrrol] sulf onyl] phenyl] -3-phenylisoxazol-5- 
35 yl] ] -methyloxyacetic acid as a brown foam (2.28 g, 
35%). X H NMR (CDCl 3 /300 MHz ) 7.66 (d, J = 8.57 Hz, 

2H) , 7.47-7.35 (m, 7 H) , 5.88 (s, 2H) , 4.71 (s, 2H) , 
4.26 (s, 2 H), 2.39 (s, 6H). Mass spectrum M+H obs at 
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m/z 467. High resolution mass spectrum: calc'd. 
467.1277. Found: 467,1268. Anal. Calc'd for 
C 24 H 22 N 2°6 S: c ' 61.79; H, 4.75; N, 6.00. Found: C, 
62.32; H, 5.07; N, 5.82. 

5 

Step 2. Preparation of f4- f4- ( ami nosiil f onvl ) nhfinvl 1 - 
3-phenvlisoxazol-5-vl1 -P-methyl alvcol ic acid. 

5- [4- [4- [N- [2, 5-Dimethylpyrrol] sulfonyl] phenyl] - 
3-phenylisoxazol-5-yl] ] -methyloxyacetic acid from Step 

10 1 (1.097 g, 2.35 mmol) was dissolved in a mixture of 
TFA (12 mL) and water (4 mL) and heated to 60 °C for 6 
hours. The clear brown solution was cooled to room 
temperature and concentrated under high vacuum, 
yielding a solid. The solid was dissolved in ethyl 

15 acetate, washed with aqueous KHSO4 solution (0.25 M) , 
and with brine, dried over MgS0 4 , filtered, 
decolorized with carbon, and heated to gentle reflux. 
The suspension was cooled to room temperature, 
filtered through diatomaceous earth, and concentrated 

2 0 In vacuo, yielding a brown solid. This solid was 

dissolved in a minimum of aqueous NaHCC>3 solution and 

washed with ethyl acetate. The resulting aqueous 
solution was acidified with concentrated HC1 to pH 2 , 
causing the formation of a precipitate. This 
25 precipitate was collected by vacuum filtration, 
yielding 5- [ [4- [4- (aminosulf onyl ) phenyl] -3- 
phenylisoxazol-5-yl] -methyloxy] acetic acid (0.94 g, 
100%) as a tan powder: mp 186.7-191.5 °C . 1 H NMR 
(DMSO-d 6 /300 MHz) 13.5-12.0 (br s, 1H) , 7.82 (d, J = 

30 8.46 Hz, 2H), 7.50 - 7.33 (m 9 H) , 4.68 (s, 2H) , 4.13 
(s, 2H) . Mass spectrum (M+H obs at m/z 389) . High 
resolution mass spectrum calc'd.: 388.072 9. Found: 
388.0722. Anal. Calc'd. for C 18 H 16 N 2 OgS 0.94% H 2 0: C, 

55.14; H, 4.22; N, 7.14. Found: C, 55.16; H, 4.06; N, 
35 6.83. 



WO 96/25405 PCTAJS96/01869 



106 

EXAMPLE 3 6 




4- [4- [4- ( Amino sulfonyl) phenyl] ] -3 -phenylisoxazol-5- 
5 yljbutanoic acid 

step i. Preparation of 4- f4-f4- FN- f2. 5- 

tiimethYlpyrrgl 1 -sul f pnvl 1 phenyl 1 1 -3 -phenyligpxagpl -5_ 
yllbutan-l-pic acid- 

10 A solution of 2, 5 -dimethyl- 1- [ [4- (2-oximino-2- 

phenylethyl) phenyl] sulfonyl] -lH-pyrrole (Example 34, 
Step 3) (6.21 g, 16.85 mmol) in THF (100 mL) was 
chilled (-78 °C) and treated with n-butyllithium 
(23.17 mL, 37.08 mmol) via syringe. The reaction was 

15 warmed to 0 °C / cooled back to -40 °C, and treated 
with a solution of one equivalent of glutaric 
anhydride in THF (5 mL) . The solution was warmed to 
room temperature and maintained at this temperature 

for 2 hours. The crude reaction was quenched with 
20 saturated NH4CI and concentrated HC1 was added until 

the pH was 2. The resulting mixture was extracted 

with ethyl acetate and the combined organic phases 
were washed with brine, dried over MgSC^, filtered, 

and concentrated in vacuo, yielding a brown oil. A 
25 solution of the brown oil (3.10 g) in THF (50 mL) was 
treated with concentrated H2SO4 (2 mL) and heated to 

reflux for 2 hours. The reaction was cooled to room 
temperature, diluted with brine and the layers 
separated. The aqueous phase was extracted with ethyl 
3 0 acetate, and the organic phases were combined. The 
combined phases were washed with water until the 
washes were pH 5 or higher. The organic phase was 
dried over MgSC>4, filtered, and concentrated in vacuo, 
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yielding a brown oil. This oil was purified by flash 

chromatography using hexane/ethyl acetate (3:1) (with 

22% acetic acid), yielding the 4- [4- [4- [N- [2 , 5- 

dimethy Ipyrrol ] -sulfonyl] phenyl] ] -3-phenylisoxazol-5- 

5 yl ] butan-l-oic acid (1.327 g, 17% based upon oxime) as 

a tan foam, which was suitable for use without further 
purification. 1 H NMR (CDCl 3 /300 MHz) 7.65 (d, J = 

8.66Hz, 2H) , 7.43-7.25 (m, 7 H) , 5.88 (s, 2H) , 2.88 
(t, J = 8.4 Hz, 2H) , 2.48-2.37 (m, 8 H) , 2.18-2.02 (m, 
10 2H) . 

Step 2, Preparation of 4-r4-f4- 

(aminosulfonvl) Phenyl 1 1 -3 -phenvlisoxazol-5-vl 1 buranoic- 

acid. 

15 4- [4- [4- [N- [2 , 5 -Dimethy Ipyrrol] - 

sulf onyl ] phenyl ] ] -3 -phenylisoxazol-5-yl ] butan-l-oic 
acid from Step 1 (1.27 g, 2.734 mmol) was dissolved in 
TFA (20 mL) and water 6.7 mL) , and heated to 72 °C for 
7 hours. The reaction was concentrated under high 

2 0 vacuum using toluene to chase trace TFA. The crude 
product was dissolved in a minimum of aqueous NaHCC>3 

and washed with ether. The resulting aqueous phase 
was acidified with concentrated HC1, yielding a 
precipitate that was isolated by filtration to afford 
25 4- [4- [4- (aminosulf onyl) phenyl] ] -3-phenylisoxazol-5- 
yl] butan-l-oic acid (0.756 g, 72%) as a powder: mp 
203.8-206.9 °C . X H NMR (DMSO-d 6 /300 MHz) 12.13 (br s, 

1H), 7.82 (d, J = 8.46 Hz, 2H) , 7.50-7.25 (m, 9 H) , 
2.82 (t, J = 7.45 Hz, 2H) , 2.28 (t, J = 7.25 Hz, 2H) , 
30 1.95-1.75 (m, 2H) . Anal. Calc'd. for C 19 H 18 N 2 0 5 S: C, 

59.06; H, 4.70; N, 7.25. Found: C, 59.10; H, 4.78; N, 
7.18. 
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EXAMPLE 37 




4 - [ 5 - Cyano - 3 -phenyl i s oxa zol-4-yl] benz ene su 1 £ onaaide 

5 

Step 1, Preparation of f4- f 4- , 5- 

dimethvlpvrroll sulfQnvnphenvn-3-nhenvlisnxay.nl r 5- 
vllcarboxvlic acid. 

To a chilled (-78 °C) , stirred solution of 2,5- 

10 dimethyl-1- [ [4- ( 2 -oximino-2 - 

phenylethyl ) phenyl ] sulfonyl] -IH-pyrrole (Example 34, 
Step 3) (6.41 g, 17.40 mmol) in THF (100 mL) was added 
freshly prepared LDA in THF/hexane [made from n- 
butyllithium (3.8 mL, 10.0 M in hexanes and 

15 diisopropylamine (5.02 mL, 38.27 mmol) in THF (25 

mL) ] . The resulting dark solution was stirred at -78 
°C for 3 0 minutes, warmed to 0 °C over 40 minutes and 
chilled to about -25 °C. Dimethyl oxalate (2.88 g, 
24.3 6 mmol) in THF (5 mL) was added via syringe. The 

20 resulting solution was warmed to room temperature and 
stirred for 2 hours. The reaction was quenched with 
saturated NH4CI solution, followed by the addition of 

sufficient concentrated HC1 to adjust the pH to 2 . 
The layers were separated and the aqueous phase was 

2 5 extracted with ethyl acetate. The organic layers were 

combined and washed with KHSO4 (0.25 M aqueous 
solution) and brine, dried over MgSC>4 ' filtered and 
concentrated in vacuo. The resulting crude material 
was purified by passage through a silica plug using 

3 0 ethyl acetate as the eluant . Upon concentration in 

vacuo, [4- [4- [N-2 , 5-dimethylpyrrol ] sulfonyl] phenyl ] -3- 
phenylisoxazol-5-yl] carboxylic acid was obtained as a 
brown foam (6.021 g) and was of sufficient purity to 
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be used without further purification. Mass spectrum: 
M+H obs. at m/z 423. Anal. Calc'd for C 2 2H 18 N2°5 S 
•0.55% H 2 0: C, 62.20; H, 4.33; N, 6.59. Found: C, 

62.28; H, 4.78; N, 6.32. 

5 

Step 2. Preparation of methvl \A- f4- . 5- 
dimethvlpvrrol 1 sul f onvl 1 ohenvl 1 - 3 -phenyl i soxazol -5 - 
vl 1 carboxylat e , 

[4- [4- [N-2, 5-Dimethylpyrrol ] sulfonyl ] phenyl ] -3- 

10 phenylisoxazol-5-yl] carboxylic acid from Step 1 {4.99 
g) was dissolved in TFA (75 mL) and water (25 mL) and 
heated to 50 °C for 11 hours. The reaction was cooled 
to room temperature and concentrated under high vacuum 
to yield a brown solid. A portion of the solid (3.75 

15 g) was added to a freshly prepared solution of SOCI2 

(13 mL) in methanol (250 mL) . The reaction was heated 

to reflux for 2 hours, cooled to room temperature and 

concentrated in vacuo, yielding a black solid. This 

crude material was purified by flash chromatography 

20 using hexane/ethyl acetate (2:1 gradient to 1:1 

ratio), yielding methyl [4- [4- [N-2 , 5- 

dimethylpyrrol] sulfonyl] phenyl] -3-phenylisoxazol-5- 

yl] carboxylat e (1.30 g, 25%) as a green oil, and was 

sufficiently pure to be used without further 
25 purification. ^-H NMR (CDCl 3 /300 MHz) 7.65 (d, J = 

8.46 Hz, 2H) , 7.42 (d, J = 8.46 Hz, 3H) , 7.38-7.26 (m, 
4H) , 5.88 (s, 2H), 3.90 (s, 3H) , 2.39 (s, 6 H) . 

Step 3. Preparation of U- T4- TN-2 , 5- 

30 dimethvlPvrron5ulfonvnphenvn -3-phenvlisQxa7.nl - R- 

Yll carboxamifle 

Ammonia gas was added to a solution of methyl [4- 
[4- [N-2 , 5-dimethylpyrrol] sulfonyl] phenyl] -3- 
phenylisoxazol-5-yl] carboxylate from Step 2 (1.25 g, 
35 2.86 mmol) in THF (5 mL) and EtOH (10 mL) at 5 # C for 
2 0 minutes. The vessel was sealed and stirred at room 
temperature for 60 hours (pressure was 23 psi) . The 
reaction was carefully vented and concentrated in 
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vacuo, and the crude material was crystallized from 
ethyl acetate/isooctane and collected by vacuum 
filtration, yielding [4- [4- [N-2 , 5- 

dimethylpyrrol] sulf onyl ] phenyl ] -3-phenylisoxazol-5- 
5 yl ] carboxamide (96 mg, 80%) as a tan powder: mp 196 °C 
(dec). 1 H NMR (DMSO-dg/300 MHz) 8.44 (br s, 1H) , 8.04 

(br s, 1H) , 7.71 (d, J = 8.46 Hz, 2H) , 7.51 (d, J = 
8.46 Hz, 2H) , 7.49-7.41 (m, 1H) , 7.37 (t, J = 7.65 Hz, 
2H) , 7.22 (d, J = 8.46, 2H) , 5.96 (s, 2H) , 2.30 (s, 
10 6H) . 

Step 4i Preparation of f 4- r 4 -aminosul fonv 11 phenyl 1-3- 

pheny 1 i soxa zol = 5 -yl 1 carboxamide . 

[4- [4- [N-2 , 5-Dimethylpyrrol] sulf onyl ] phenyl ] -3- 
phenyl isoxazol- 5 -yl] carboxamide from Step 3 (0.692 g, 
1.64 mmol) was dissolved in TFA (15 mL) and water (5 
mL) and the solution was heated to 81 °C for 6 hours. 
The solution was cooled to room temperature and 
concentrated under high vacuum to yield a brown solid. 
This solid was triturated with ethyl acetate and the 
solid was collected by vacuum filtration, yielding [4- 
[ 4 -aminosul f ony 1 ] phenyl ] -3 -pheny lisoxazol - 5 - 

yl] carboxamide (0.388 g, 69%) as a gray powder: mp 
263.7-278.6 °C . X H NMR (DMSO-dg/300 MHz) 8.40 (br s, 

1H), 8.03 (s, 1H), 7.77 (d, J = 8.26 Hz, 2H) , 7.45- 
7 .28 (m, 9H) . 

Step 5. Preparation of 4- \ 5-cya no-3 -phenyl isoxazol - 4- 

yl 1 benzenesulfonanu.de * 

30 A stirred suspension of [4- [4- 

aminosul f onyl ] phenyl ] -3 -phenylisoxazol-5 - 

yl] carboxamide from Step 4 (0.3 07 g, 0.894 mmol) in 

POCl 3 (5 mL) was heated to 105 °C for 5 hours. The 

reaction was cooled to room temperature and 
35 concentrated under high vacuum. Toluene was added and 
the mixture was reconcentrated . The resulting solid 
was passed through a silica plug using ethyl acetate 
as eluant. The eluant was washed with NaHC0 3 



20 
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solution, KHSO4 solution, and with brine, dried over 
MgS0 4 , filtered and concentrated in vacuo, yielding 4- 
1 5-cyano-3 -phenylisoxazol-4-yl ] benzenesulf onamide as a 

tan powder (0.204 g, 70%): mp 218.0-219.4 °C. 1 H NMR 
5 (DMSO-d 6 /300 MHz) 7.93 (d, J = 8.26, 2 H) , 7.61 (d, J 

= 8.26, 2H) , 7.57-7.40 (m, 7H) . Anal. Calc'd. for 
C 16 H 11 N 3 0 3 S: C, 59.07; H, 3.41; N, 12.92. Found: C, 

59.01; H, 3.65; N, 12.44. 

10 Example 38 




4- [5 -Cliloro-3-phenylisoxazol-4-ylJ benzenesulf onamide 



15 Phosphorus oxychloride (15 mL) was added to a 

mixture of 4- [5-hydroxy-3-phenylisoxazol-5- 
yl] benzenesulf onamide (Example 12) (1.117 g, 3.53 
mmol) and triethylamine (0.73 mL, 0.53 g, 5.30 mmol), 
and heated to 70 °C for 5 hours. After cooling to 

20 room temperature, the reaction was concentrated in 

vacuo. Toluene was added and the resulting solution 
was concentrated in vacuo, yielding a brown oil. The 
oil was dissolved in ethyl acetate (50 mL) and washed 
with 1 N HC1 solution and with brine, dried over 

25 MgS0 4 , filtered and concentrated in vacuo, yielding 4- 

f 5-chloro-3-phenylisoxazol-4-yl] benzenesulf onamide as 
a brown solid (0.943 g, 84%): mp 186.1-187.4 °C . ^-H 
NMR (CDC1 3 with CD3CN) 7.85 (d, J = 8.46 Hz, 2H) , 

7.40-7.25 (m, 9H) . Mass spectrum M+H obs at m/z 335. 
30 High resolution mass spectrum calc'd. for 

C 15 H 12 C1N 2°3 S (M+H): 335.0274. Found: 335.0271. 
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4 - [ 5 -Trif luoromethansulf onoxy- 3 -phenyl isoxazo 1 - 4 - 
yl ] benzenesul£onamide 

5 

A suspension of 4- [5-hydroxy-3-phenylisoxazol-4- 
yl] benzenesulf onamide (Example 12) (0.275 g, 0.869 
mmol), pyridine (0.077 mL, 0.076 g, 0.956 mmol), and 
DMAP (0.011 g, 0.087 mmol) in dichloromethane was 

10 chilled to -78 °C, and treated via syringe with 

trif luoromethanesulf onic anhydride (0.160 mL, 0.270 g, 
0.956 mmol). The reaction was stirred for 1 hour at 
-7 8 °C / and for 3 hours at room temperature. The 
resulting mixture was washed with NaHCC>3 solution, and 

15 with aqueous KHSO4, dried over MgS0 4 , filtered and 

concentrated in vacuo, yielding a tan semi-solid. 

This material was purified by flash chromatography, 

yielding 4- [5-trif luoromethansulf onoxy-3- 

phenylisoxazol-4-yl] benzenesulf onamide ( 0 . 123 g, 32%) 

20 as a white crystalline solid: mp 129.9-135.3 °C . 1 H 
NMR (DMSO-d 6 ) 7.70 (d, J = 8.26 HZ,. 2H) , 7.65-7.35 

(m, 7 H), 7.31 (br s, 2H) . 19 F NMR (DMSO-d 6 ) 74.19. 

Mass spectrum m+H obs at m/z 449. High resolution 
mass spectrum calc'd. for C 16 H 1 2 F 3 N 2°6 S 2 < M+ H) : 
25 449.0089. Found: 449.0084. 
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Example 40 




[ 5 -Methyl-3 - ( 4 -methyl thiophenyl ) isoxazol-4 -yl ] -4 - 
5 pyridine 

step i. Preparation of 1- (4-thipmethYlphenyl) (4- 

pvridvD-ethan-l-one. 

Methyl 4- (methylthio) benzoate (8.77 g, 48 mmol), 

10 4-picoline (4.47 g, 48 mmol), and dimethoxy ethyl 

ether (150 mL) were stirred at room temperature, and 

sodium hydride (60% in glycerine) (5.76 g, 144 mmol) 

was added. The mixture was heated to reflux for 72 

hours, poured into ice water, and extracted with ethyl 

15 acetate (3 X 100 mL) . The combined organics were 

washed with water (2 X 50 mL) and dried over MgS0 4 . 

Hexanes were slowly added until a yellow solid 
precipitated which was collected by filtration (4.1 g, 
35%). l-H NMR (DMSO-d 6 /300 MHz) 8.5 <d, J=4 . 4 Hz, 2H) , 

20 7.9 (d, J=8.5 Hz, 2H) , 7.4 (d, J=8.3 Hz, 2H) , 7.3 (d, 
J=4.4 Hz, 2H), 4.4 (s, 2H) , 2.5 (s, 3H) . 



Step 2. Preparation of 1- (4-thiomethvlphenvl ) -2- (4- 

pvridvl) -ethan-l-one-PKime. 

25 1- (4-Thiomethylphenyl) -2- (4-pyridyl) -ethan-l-one 

from Step 1 (3.0 g, 12 mmol) and hydroxylamine 
hydrochloride (0.9 g, 13 mmol) were dissolved in 
ethanol (150 mL) and heated to reflux overnight. The 
mixture was cooled, water was added, and the solution 

30 was extracted with ethyl acetate (2 X 100 mL) . The 
combined extract was washed with water (2 X 50 mL) , 
dried over MgS0 4 , and concentrated. The material was 

recrystallized from ethyl acetate/hexanes to afford a 
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yellow solid (3.1 g) which was used in the next step 
without further purification or characterization. 

Step 3. Preparation of 4- f 5-methvl-5-hvdroxv-4- (4- 
5 ovridvl) isoxazoline-3 -vl 1 thioanisole. 

1- (4-Thiomethylphenyl ) -2- (4-pyridyl ) -ethan-l-one- 
oxime from Step 2 (3.0 g, 12 mmol) was dissolved in 
tetrahydrof uran (150 mL) and cooled to -78 °C under 
nitrogen. Lithium diisopropylamide (2.0 M solution in 

10 heptane/tetrahydrof uran/ ethylbenzene, 13.2 mL, 26.4 
mmol) was added dropwise maintaining the temperature 
below -65 °C. After stirring for 0.5 hour, acetic 
anhydride (3.68 g, 3 6 inmol) was added. The reaction 
mixture was slowly warmed to -3 0 °C and poured into 

15 ice water. The resulting aqueous solution was 

extracted with ethyl acetate (3 X 50 mL) . The combined 

extract was washed with brine and with water, and 
dried over MgSC>4 . The resulting crude material was 

used in the next step without further purification or 
2 0 charact eri zat ion . 

Step 4. Preparation of 4- r5-methvl-4- f 4- 

pvridvl ) isoxazol -3 -vl 1 thioanisole . 

Sulfuric acid (30 mL) was cooled to -78 °C and 4- 

25 [5-methyl-5-hydroxy-4- (4-pyridyl) isoxazoline-3- 

yl] thioanisole from Step 3 (3.2 g, 11 mmol) was added. 

The cooling bath was removed and the mixture was 

stirred for 1 hour, and poured into ice water. The 

mixture was diluted with dichloromethane (50 mL) and 
30 treated with solid NaHCC>3 until the mixture was 

neutral to pH paper. This solution was extracted with 

dichloromethane (3 X 50 mL) . The combined extract was 
washed with water, dried over MgS0 4 and concentrated. 

The crude product was purified by flash 
35 chromatography, eluting with ethyl acetate :hexane 

(1:1). The appropriate fractions were concentrated 
and recrystallized from ethyl acetate/hexane to yield 
a yellow solid (0.4 g, 7.5%): mp 120.6-125.5 °C. 1 H 
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NMR (CDCI3/3OO MHz) 8.6 (d, J = 5.4 Hz, 2H) , 7.3 (d, 
J=8.7 Hz, 2H) , 7.2 (d, J=8 . 7 Hz, 2H) , 7.1 (d, J=6 . 0 
Hz, 2H) , 2.5 (s, 3H) . High resolution mass spectrum 
calc'd. for C 16 H 15 N 2 SO(M+H) : 283.0905. Found: 

5 283.0861. 

Example 41 




10 4 - [ 5 -Methyl - 4 -phenyl i s oxazo 1 - 3 -y 1 ] benzenesu 1 f onamide 

Step 1, Preparation of 1- ( 4-bromophenvl ) -2 -phenyl - 

4-Bromobenzaldehyde (10.0 g, 54 mmol), 
15 dichlorome thane (100 mL) , and zinc iodide (5 mg) were 
stirred at 0 °C under nitrogen and treated with 
trimethylsilylcyanide (5.95 g, 60 mmol) dropwise. The 
reaction was stirred for 16 hours, then water (5 mL) 
was added dropwise. The mixture was washed with brine 
20 (2 X 30 mL) , dried over MgS04 » and concentrated under 

high vacuum. The resulting oily residue was dissolved 
in tetrahydrof uran (150 mL) and cooled to -7 8 °C under 
nitrogen. Lithium diisopropyl amide (2.0 M solution in 
heptane/ tetrahydrof uran/ethylbenzene, 30 mL, 60 mmol) 

25 was added dropwise, maintaining the temperature below 
-60 °C . This solution was stirred for 0.5 hour then 
treated with benzyl bromide (10.26 g, 60 mmol). The 
solution was warmed to -15 °C and poured into a 
stirred solution of IN hydrochloric acid (150 mL) and 

30 trif luoroacetic acid (10 mL) . After stirring for 1 

hour, the mixture was extracted with ethyl acetate (2 
X 50 mL) . The combined extract was washed with brine 
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(2 X 50 mL) and concentrated. The resulting dark oily 
residue was treated with 2.5 N sodium hydroxide, 
filtered and recrystallized from acetone/ethanol/water 
to afford a light brown solid (11.5 g, 77%): mp 111.4- 
5 111.5. 

Step 2 , Preparation of 1- ( 4-bromophenyl ) -2 -nhpnyl - 

ethan-l-one oxime , 

1- (4-Bromophenyl) -2-phenyl-ethan-l-one from Step 

10 1 (10.16 g, 37 mmol), ethanol (100 mL) , water (50 mL) , 
hydroxylamine hydrochloride (5.14 g, 74 mmol), and 
sodium acetate (10.07 g, 74 mmol) were combined and 
heated to 75 °C for 2 hours. The mixture was added to 
water (100 mL) and the precipitated oxime was isolated 

15 by filtration to afford a yellow solid (7.07 g, 66%): 
mp 136.5-136.9 °C . 

Step 3 . Preparation of 4- r5-methvl-4-Dh envlisQxazQ l- 

3 -vl 1 bromobenzene . 
20 1- (4-Bromophenyl) -2-phenyl-ethan-l-one oxime from 

Step 2 (5.8 g, 2 0 mmol) and tetrahydrof uran (150 mL) 
were stirred at -78 °C under nitrogen. Lithium 
diisopropylamide (2.0 M solution in 

heptane/ tetrahydrof uran/ethylbenzene, 22 mL, 22 mmol) 
2 5 was added dropwise, maintaining the temperature below 
-50 °C. The solution was warmed to -3 0 °C and treated 
with N-acetyl imidazole (2.42 g, 22 mmol). The 
mixture was stirred until the temperature reached 0 
°C . The solution was then poured into 1 N 
30 hydrochloric acid (50 mL) , extracted with ethyl 
acetate (100 mL) and the layers separated. The 
organic layer was washed with brine (2 X 50 mL) , dried 
over MgS0 4 and concentrated. The resulting mixture 

was purified by flash column chromatography, eluting 
35 with ethyl acetate : hexane (1:4). After the 

appropriate fractions were concentrated, the material 
was dissolved in methanol and a crystal of p- 
toluenesulf onic acid was added. After heating to 
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reflux for 16 hours, the mixture was concentrated and 
recrystallized from ethanol /water . A white solid was 
collected by filtration (3.8 g, 60%): mp 108.1-108.7 
°C. X H NMR (acetone-d 6 /300 MHz) 7.6 (d, J=8.4 Hz, 

5 2H) , 7.4 (m, 5H) , 7.3 (m, 2H) , 2.4 (s, 3H) . Anal. 
Calc'd. for C 16 H 12 BrNO: C, 61.17; H, 3.85; N, 4.46. 

Found: C, 61.07; H, 3.88; N, 4.45. 

Step 4. Pr eparation of 4- \ 5-methvl-4-phenvlisoxazol- 

10 3 -yl 1 benzenesul f pnamifle . 

4- [5-Methyl-4-phenylisoxazol-3-yl ] bromobenzene 
from Step 3 (1.73 g, 5.5 mmol) and tetrahydrof uran 
(100 mL) were stirred at -78 °C under nitrogen. 
Butyllithium (1.6 M in hexanes, 4.1 mL, 6*6 mmol) was 

15 added dropwise, maintaining the temperature below -60 
°C. After stirring at -78 °C for 0.5 hour, sulfur 
dioxide gas was passed through a stainless steel 
needle above the surface of the solution. After 1 
minute, the solution changed color from orange to 

20 clear, and after 10 minutes pH paper indicated an 
acidic reaction. Gas addition was ceased and the 
cooling bath was removed. After 1 hour, the mixture 
was concentrated to 2 5 mL and hexane (100 mL) was 
added. A white precipitate formed that was isolated 

25 by filtration. This solid was dissolved in water (50 
mL) and sodium acetate (4.5 g, 55 mmol), and 
hydroxy lamine-O-sulf onic acid (0.75 g, 6.6 mmol) were 
added. The resulting mixture was stirred at room 
temperature overnight and extracted with ethyl acetate 

3 0 (2 X 50 mL) . The combined extract was washed with 

brine, dried over MgS0 4 , and concentrated. A white 

solid was recrystallized from dichloromethane /hexane 

(0.8 g, 46%): mp 150.9-152.3 °C . 1 H NMR (acetone- 
d 6 /300 MHz) 7.9 (d, J=9.7 Hz, 2H) , 7.6 (d, J= 9.7 Hz, 

35 2H) , 7.4 (m, 3H) , 7.3 (m, 2H) , 6.7 (bs, 2H) , 2.5 (s, 
3H) . Anal. Calc'd. for C^H^^C^S: C, 61.13; H, 

4.49; N, 8.91. Found: C, 61.18; H, 4.52; N, 8.85. 
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High resolution mass spectrum calc'd. (M+H) : 
315.0803. Found : 315.0793. 

Example 42 

5 

F 




4- [3- (3, 5-Dif luorophenyl) -5-methylisoxazol-4- 
yl ] benzenesulf onamide 

10 Step 1. Preparation of 1- (3 , f luornnhflnvl ) r 2- 

phenYl-ethan-l-gne> 

3 , 5-Dif luorobenzaldehyde (10.0 g, 70 mmol), 
dichloromethane (100 mL) and zinc iodide (5 mg) were 
stirred at 0 °C under nitrogen. Trimethylsilylcyanide 
15 (7.64 g, 77 mmol) was added dropwise with a slight 

exotherm. The reaction proceeded for 16 hours, then 
water (5 mL) was added dropwise. The mixture was 
washed with brine (2 X 30 mL) , dried over MgS0 4 , and 

concentrated under high vacuum. The resulting oily 
20 residue was dissolved in tetrahydrof uran (150 mL) and 
cooled to -78 °C under nitrogen. Lithium 
diisopropylamide (2.0 M solution in 
heptane/tetrahydrof uran/ethylbenzene, 38,5 mL, 77 
mmol) was added dropwise, maintaining the temperature 
25 below -60 °C . The solution was stirred for 0.5 hour, 
and benzyl bromide (13.17 g, 77 mmol) was added. The 
cooling bath was removed and the mixture was stirred 
until the temperature reached -15 °C when the mixture 
was poured into a stirred solution of IN hydrochloric 
30 acid (150 mL) and trif luoroacetic acid (10 mL) . After 
stirring for one hour, the mixture was extracted with 
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ethyl acetate (2 X 50 mL) . The combined extract was 
washed with brine (2 X 50 mL) and concentrated. The 
resulting dark oily residue was treated with 2.5 N 
sodium hydroxide and extracted with ether (3 X 50 mL) . 
5 The combined extract was washed with water and dried 
over MgSO^ . The solution was concentrated and the 

residue crystallized from ether/hexane to afford of a 
yellow solid (15.0 g, 92%). This material was used in 
the next step without further purification or 
10 characterization . 

Step 2. Preparation of 1- (3 , 5-dif luorophenvl ) - 2- 
phenvl-ethan-l-one oxime. 

1- (3 , 5-Dif luorophenyl ) -2 -phenyl-ethan-l-one from 

15 Step 1 (5.00 g, 21.6 mmol), ethanol (110 mL) , water 
(30 mL) , hydroxylamine hydrochloride (3.00 g, 43.1 
mmol) , and sodium acetate (5.87 g, 43.1 mmol) were 
combined and heated to 75 °C for 2 hours. The mixture 
was added to water (100 mL) , and the material 

20 separated and was isolated by filtration to afford a 
yellow solid (2.1 g, 39%). This material was used in 
the next step without further purification or 
characterization . 

25 Step 3 , Preparation of 3- (3 . 5-dif luorophenvl-4- 

phenyl- 5 -methyl isoxazole. 

1- (3, 5-Dif luorophenyl) -2-phenyl-ethan-l-one oxime 
from Step 2 (1.9 g, 7.7 mmol) and tetrahydrof uran (100 
mL) were stirred at -78 °C under nitrogen. Lithium 

30 dii sop ropy 1 amide (2.0 M solution in 

heptane/tetrahydrofuran/ethylbenzene, 9.5 mL, 19 mmol) 
was added dropwise, maintaining the temperature below 
-50 °C . The solution was warmed to -20 °C, N-acetyl 
imidazole (1.06 g, 9.6 mmol) was added, and the 

35 reaction was maintained at -20 °C for an additional 
hour. The solution was poured into 1 N hydrochloric 
acid (50 mL) , extracted with ethyl acetate (100 mL) 
and the layers separated. The organic layer was 
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washed with brine (2 X 50 mL) , dried over MgS0 4 , and 
concentrated. The resulting mixture was purified by- 
flash column chromatography, eluting with ethyl 
acetate :hexane (1:4). After the appropriate fractions 
5 were concentrated, the material was dissolved in 

methanol and p-toluenesulf onic acid (10 mg) was added. 
The solution was heated to reflux for 16 hours, and 
concentrated in vacuo. The residue was dissolved in 
ethyl acetate, washed with saturated aqueous NaHCC>3 
10 and with water, dried over MgS0 4 and concentrated to 
afford a light brown oil (1.3 g, 62%). This material 
was used without further purification or 
characterization . 

15 Step 4, Preparation of 4- r5-methvl-3- (3 , 5- 

difluorophenvl)isoxa2ol-4-vl1benzenesulfQnamidfi. 

Chlorosulf onic acid (40 mL) was cooled to -78 °C 
and treated dropwise with 3 - (3 , 5-dif luorophenyl-4- 
phenyl- 5 -methyl isoxazole from Step 3 dissolved in a 

20 minimum amount of dichloromethane (6 mL) . The cooling 
bath was removed and the mixture was stirred for 6 
hours, whereupon the mixture was added dropwise to ice 
water (500 mL) . Ammonium hydroxide (100 mL) and ethyl 
acetate (100 mL) were added and the mixture was 

25 stirred for 16 hours at room temperature. The layers 
were separated and the organic layer was washed with 
brine and with water, dried over MgSC>4, and 

concentrated. The product was purified by flash 
column chromatography, eluting with ethyl 
30 acetate rhexane (1:1). The appropriate fractions were 
concentrated to afford a yellow oil that crystallized 
upon standing (0.3 g, 21%): mp 58.9-62 .2 °C . ^-H NMR 
(acetone-d 6 /300 MHz) 8.0 (d, J=9.3 Hz, 2H) , 7.5 (d, J= 

9.3 Hz, 2H) , 7.2 (m, 1H) , 7.0 (m, 2H) , 6.7 (bs, 2H) , 
35 2.8 (s, 3H) . Anal. Calc'd. for C 16 H 12 F 2 N 2°3 S : C ' 

53.80; H, 3.60; N, 7.84. Found: C, 53.86; H, 3.72; N, 
7.56. High resolution mass spectrum calc'd. (M+H) : 
351.0615. Found: 351.0626. 
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7.56. High resolution mass spectrum calc'd. (M+H) : 
351.0615. Found: 351.0626. 

Example 43 




H 2 N 

4- [3- (4-Bromophenyl) -5-methyl-soxazol -4 - 
y 1 ] benzene su 1 f onaxnide 

10 Chlorosulf onic acid (25 mL) was cooled to -78 °C 

and then treated with 4- [5-methyl-4-phenylisoxazol-3- 
yl]bromobenzene (Example 41, Step 3) (1.5 g, 4.8 
mmol) . The cooling bath was removed and the mixture 
was stirred for 4 hours, then added dropwise to ice 

15 water (500 mL) . Ammonium hydroxide (100 mL) and ethyl 
acetate (100 mL) were added and the mixture was 
stirred at room temperature for 16 hours. The layers 
were separated and the organic layer was washed with 
brine and with water, dried over MgS0 4 , and 

2 0 concentrated. The product was crystallized from 

ethanol/water to yield a white solid (0.6 g, 32%): mp 
151.9-153.2 °C. 1 H NMR ( acetone-d 6 /3 00 MHz) 7.9 (d, 

J = 8.3 Hz, 2H) , 7.6 (d, J= 8.3 Hz, 2H) , 7.4 (d, J=8.7 
Hz, 2H), 7.3 (d, J=8.7 Hz, 2H) , 6.7 (bs, 2H) , 2.5 (s, 
25 3H) . Anal. Calc'd. for C^H-^Br^C^S : C, 48.87; H, 

3.33; N, 7.12. Found: C, 48.90; H, 3.37; N, 7.04. 
High resolution mass spectrum calc'd. (M+H) : 
392.9909. Found: 392.9887. 
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Example 44 




H 2 N 

4 - [ 5 -Dif luoromethyl - 3 - ( 3 - f luoro -4 - 
5 methoxyphenyl ) isoxazol-4 -yl] benzenesulf onamide 



Step 1, Preparation of 1- (3-.f luoro-4-methQxvphenvl ) - 

2 -phenyl -ethan- 1 -one . 

Aluminum chloride (42.17 g, 316 rranol) and 
10 dichloromethane (350 mL) were cooled to 2 °C and 
phenylacetylchloride (40.50 g, 262 mmol) in 
dichloromethane (30 mL) was added. 2-Fluoroanisole 
(32.77 g, 2 60 mmol) in dichloromethane (30 mL) was 
added. The cooling bath was removed, and the mixture 
15 was stirred for 1 hour. The reaction mixture was 
poured into concentrated HC1 (150 mL) , filtered 
through diatomaceous earth, washed with saturated 
aqueous NaHCC>3 , dried over MgS0 4 , and concentrated. A 

white solid was obtained by crystallization from 
20 dichloromethane/hexane (29.2 g, 46%): mp 105-106 °C . 

Step 2. Preparation of 1- f 3-f luoro-4-methoxvphenvl ) - 

2- (4-aminosulfonvlphenvl) -ethan-1 -one . 

Chlorosulf onic acid (75 mL) was cooled to 0 °C 
25 and treated portionwise with 1- ( 3 -f luoro-4- 

methoxyphenyl ) -2-phenyl-ethan-l-one from Step 1 (15.24 

g, 62.4 mmol). The cooling bath was removed and the 

mixture was stirred at room temperature for 3 hours. 

The reaction mixture was diluted with dichloromethane 
30 (100 mL) and added dropwise to ice water (500 mL) . 

Ammonium hydroxide (250 mL) was added and the mixture 
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was stirred for 16 hours. A white solid was collected 
by filtration (8.1 g, 40%). This material was used in 
the next step without further purification or 
characterization . 

5 

SJLSB 3- Prep aration of 1 - [ 3 -f luoro-4 -methoxvphenvl ) - 
2- (4-aminosulfonYlphenvl-eth an-l-one oxime . 

1- (3-Fluoro-4-methoxyphenyl) -2- (4- 
aminosulf onyl) phenyl-ethan-l-one from Step 2 (3.0 g, 
10 9.3 mmol) , ethanol (100 mL) , water (10 mL) , 

hydroxylamine hydrochloride (1.29 g, 18.6 mmol), and 
sodium acetate (1.53 g, 18.6 mmol) were combined and 
heated to 75 °C for 2 hours. The mixture was added to 
water (100 mL) and the oxime was isolated by 

15 filtration to afford a white solid (2.8 g, 89%): mp 
183.9-186.0 °C. X H NMR ( acetone-d 6 /3 00 MHz) 10.7 (s, 

1H) , 7.8 (d, J=9.3 Hz, 2H) , 7.5 (m, 4H) , 7.1 (t, J=9.8 

Hz, 2H) , 6.5 (bs, 2H) , 4.3 (s, 2H) , 3.9 (s, 3H) . 
Anal. Calc'd. for C 15 H 15 FN 2 0 4 S : C, 53.25; H, 4.47; N, 

20 8.28. Found: C, 53.01; H, 4.51; N, 8.12. 

Steo 4. Preparation of 4- fS-dif luoromethvl -3 - (3- 

£ luoro-4-xnethQXYPhenYl ) isQxazQl-4- 

yll benzenesulf onamide 

25 1- (3-Fluoro-4-methoxyphenyl) -2- (4- 

aminosulf onylphenyl-ethan-l-one oxime from Step 3 (2.0 
g, 5.9 mmol), and triethylamine (0.60 g, 5.9 mmol) 
were dissolved in tetrahydrof uran (100 mL) and treated 
with bis (1, 2-chlorodimethylsilyl) ethane (1.27 g, 5.9 

3 0 mmol) at room temperature. After 15 minutes, the 
solution was cooled to -78 °C and lithium 
diisopropylamide (2.0 M solution in 

heptane/tetrahydrofuran/ethylbenzene, 7.75 mL, 19.5 
mmol) was added dropwise. The solution was warmed to 
35 -15 °C, and ethyl dif luoroacetate (0.89 g, 6.5 mmol) 
was added. After stirring 0.5 hour, trif luoroacet ic 
acid (40 mL) and water (10 mL) were added. The 
resulting dark mixture was heated to reflux for 20 
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hours, concentrated, dissolved in ethyl acetate (100 
inL) , washed with brine, saturated aqueous NaHCC>3 ' and 
water, dried over MgS0 4 , and concentrated. A dark 
oily solid was crystallized from ethyl acetate/hexane 
5 to give a white solid (0.3 g, 13%): mp 188.2-190.0 °C. 
1 H NMR (acetone-d 6 /300 MHz) 8.0 (d, J=8.4 Hz, 2H) , 7.6 

(d, J= 8.7 Hz, 2H), 7.2 (m, 3H) , 7.1 (t, J=51.9 Hz, 
1H) , 6.7 (bs, 2H) , 3.9 (s, 3H) . Anal. Calc'd. for 
C 17 H 13 F 3 N 2 0 4 S: C, 51.26; H, 3.29; N, 7.03. Found: C, 

10 51.35; H, 3.33; N, 6.89. 

Example 45 



H 3 C 




CHF 2 



15 4- [5-Dif luoromethyl-3- ( 4 -me t hoxypheny 1 ) isoxazol-4- 

yl] benzenesulf onamide 



Step 1, Preparation of 1> (4-methQxvDhenvl ) -2>nhpnv 1 - 

ethfln-1-one,. 

20 4-Anisaldehyde (7.35 g, 54 mmol), dichloromethane 

(100 mL) , and zinc iodide (10 mg) were stirred at 0 °C 
under nitrogen and treated dropwise with 
trimethylsilylcyanide (5.95 g, 60 mmol). The reaction 
was stirred for 4 hours, then water (5 mL) was added 

25 dropwise. The mixture was washed with brine (2 X 30 
mL) , dried over MgS0 4/ and concentrated under high 

vacuum. The resulting oily residue was dissolved in 
tetrahydrof uran (150 mL) and cooled to -78 °C under 
nitrogen. Lithium diisopropylamide (2.0 M solution in 
30 heptane/tetrahydrofuran/ethylbenzene, 30 mL, 60 mmol) 
was added dropwise, maintaining the temperature below 
-60 °C. The solution was stirred for 1 hour, then 
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treated with benzyl bromide (10.26 g, 60 mmol) . The 

cooling bath was removed and the mixture was stirred 

until the temperature reached -10 °C. The solution was 

poured into a stirred solution of IN hydrochloric acid 

5 (150 mL) and t ri f luoroacet ic acid (10 mL) . After 

stirring for 1 hour, the mixture was extracted with 

ethyl acetate (2 X 50 mL) . The combined extract was 

washed with brine (2 X 50 mL) and concentrated. 

Sodium hydroxide (2.5 N) was added until basic to pH 

10 paper. This mixture was stirred for 2 hours and 

extracted with ether (2 X 50 mL). The combined extract 
was washed with brine and water, dried over MgS0 4 , and 

concentrated. After recrystallization from 

ether/hexane, a tan solid was collected by filtration 
15 (4.2 g, 34%): mp 76.7-77.7 °C . X H NMR ( acetone-d 6 /3 00 

MHz) 8.0 (d, J=8.7 Hz, 2H) , 7.3 (m, 5H) , 7.0 (d, J=9.3 
Hz, 3H) , 4.3 (s, 2H) , 3.9 (s, 3H) . Anal. Calc'd. for 
C 15 H 14 0 2 : C, 79.62; H, 6.24. Found: C, 79.39; H, 

6.25. 

20 

Step 2 . Preparation of l-f4-met:hQxvphenvl)-2>(4- 

flminQSulfonylphenyl) -ethan-l-one. 

Chlorosulfonic acid (30 mL) was cooled to -78 °C 
and treated with 1- (4-methoxyphenyl ) -2-phenyl-ethan-l- 

25 one from Step 1 (4.0 g, 18 mmol). The mixture was 
warmed to 0 'C and stirred for 2 hours, then added 
dropwise to ice water (500 mL) . Ammonium hydroxide 
(100 mL) and ethyl acetate (100 mL) were added and the 
solution was stirred for 16 hours. A sticky white 

30 solid, isolated by filtration, was dissolved in 

boiling acetone/water, and allowed to stand overnight. 
A white solid was isolated by filtration (2.4 g, 44%): 
mp 253.7-257.7 °C. X H NMR (DMSO-dg/300 MHz) 8.0 (d, 

J = 8.1 Hz, 2H), 7.7 (d, J= 7.5 Hz, 2H) , 7.4 (d, J=7 . 8 
35 Hz, 2H), 7.2 (bs, 2H) , 7.0 (d, J=7 . 8 Hz, 2H) , 4.4 (s, 
2H) , 3.8 (s, 3H) . Anal. Calc'd. for C 16 H 13 BrN 2 0 3 S : C, 

48.87; H, 3.33; N, 7.12. Found: C, 48.77; H, 3.21; N, 
6.99. 
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fit-.gp 3. Preparation of 1 - ( 4 -mef.h oxvpheny 1 ) -2 - ( 4 - 

aminosulfonvlphenvl-ethan-l-one oxime . 

1- (4-Methoxyphenyl) -2- (4-aminosulf onylphenyl ) - 

5 ethan-l-one from Step 2 (1.8 g, 5.9 mmol), ethanol 

(100 mL) , water (10 mL) , hydroxylamine hydrochloride 

(0.82 g, 11.8 mmol), and sodium acetate (0.97 g, 11.8 

mmol) were combined and heated to 75 °C for 2 hours. 

The mixture was added to water (100 mL) and a white 

10 solid formed that was isolated by filtration (1.3 g, 
69%): mp 142.5-144.3 °C . 1 H NMR (acetone-d 6 /3 0 0 MHz) 

10.5 (s, 1H) , 7.8 (d, J=8.4 Hz, 2H) , 7.7 (d, J=8.7 Hz, 
2H) , 7.5 (d, J=8.4 Hz, 2H) , 6.8 (d, J = 9.0 Hz, 2H) , 6.5 
(bs, 2H) , 4.3 (s, 2H) , 3.8 (s, 3H) . 

15 

Step 4. Preparation of 4- T5-dif luoromethyl-3 - (4- 

methoxvphenvl ) isoxazol-4-vl 1 benzenesulf onamide . 

1- (4-Methoxyphenyl ) -2- ( 4-aminosulf onylphenyl - 
ethan-l-one oxime from Step 3 (1.2 g, 3.7 mmol), 

20 tetrahydrof uran (100 mL) , and triethylamine (0.37 g, 

3.7 mmol) were stirred at room temperature and treated 
with bis (1, 2-chlorodimethylsilyl) ethane (0.80 g, 3.7 
mmol) . The solution was cooled to -7 8 °C under 
nitrogen. Lithium diisopropylamide (2.0 M solution in 

25 heptane/tetrahydrof uran/ethylbenzene, 6.1 mL, 12.2 
mmol) was added dropwise, and the cooling bath was 
removed. When the temperature reached -15 °C, ethyl 
dif luoroacetate (0.51 g, 4.1 mmol) was added. After 
stirring 0.5 hour, trif luoroacetic acid (30 mL) and 

30 water (10 mL) were added. The resulting dark mixture 
was heated to reflux for 2 0 hours, concentrated, 
dissolved in ethyl acetate (100 mL) , washed with 
brine, saturated NaHCC>3 , and water, dried over MgS0 4 , 

and concentrated. A dark oily solid was purified by 
35 flash column chromatography, eluting with ethyl 

acetate rhexane (1:1). The appropriate fractions were 
concentrated and crystallized from ethyl 
acetate/hexane to yield a white solid (0.21 g, 15%) : 
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mp 181.6-182.6 °C . 1 H NMR (acetone-d 6 /300 MHz) 8.0 

id, J=8.4 Hz, 2H) , 7.6 (d, J= 8.1 Hz, 2H) , 7.5 (d, 
J=8.1 Hz, 2H) , 7.4 (d, J=9.0 Hz, 2H) , 7.1 (t, J=51.9 
Hz, 1H) , 6.7 <bs, 2H) , 3.8 (s, 3H) . Anal. Calc'd. for 
5 C 17 H 14 F 2 N20 4 S: C, 53.68; H, 3.71; N, 7.36. Found: C, 

53.71; H, 3.74; N, 7.27. 



4- [5-Dif ruoromethyl-3- (4-methylphenyl) isoxazol-4- 
yl ] benzene sulfonamide 

Step 1. Preparation of 1- (4-rcethylPhenYl) -2 -phenyl - 

15 ethan-l-one. 

4-Tolualdehyde (12.01 g, 100 mmol) , 
dichloromethane (200 mL) and zinc iodide (10 mg) were 
stirred at 0 °C under nitrogen and treated with 
trimethylsilylcyanide (10.91 g, 110 mmol). The 

20 reaction was stirred for 4 hours, when water (5 mL) 

was added dropwise. The mixture was washed with^-brine 
(2 X 50 mL) , dried over MgS0 4/ and concentrated under 

high vacuum. The resulting oily residue was dissolved 
in tetrahydrof uran (200 mL) and cooled to -7 8 °C under 

25 nitrogen. Lithium diisopropylamide (2.0 M solution in 
heptane/tetrahydrof uran/ethylbenzene, 55 mL, 110 mmol) 
was added dropwise, maintaining the temperature below 
-60 °C . The solution was stirred for 1 hour and then 
benzyl bromide (18.8 g, 110 mmol) was added. The 

30 mixture was warmed to -10 °C then the solution was 

poured into a stirred solution of IN hydrochloric acid 
(150 mL) and trif luoroacetic acid (10 mL) . After 



Example 46 




H 3 C 



O 



CHF 2 
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stirring for 1 hour, the mixture was extracted with 
ethyl acetate (2 X 100 mL) . The combined extract was 
washed with brine (2 X 50 mL) and concentrated. 
Sodium hydroxide (2.5 N, 75 mL) was added and a yellow 
5 solid formed that was isolated by filtration. The 

yellow solid was dissolved in boiling acetone/ethanol 
and crystallized by the dropwise addition of water. A 
light yellow solid was collected by filtration (16.7 
g, 79%): mp 109.6-112.0 °C . 2 H NMR ( acetone-dg / 3 00 

10 MHz) 8.0 (d, J=8.1 Hz, 2H) , 7.3 (m, 7H) , 4.3 (s, 2H) , 
2.4 (s, 3H) . Anal. Calc'd. for C 15 H 14 0: C, 85.68; H, 

6.71. Found: C, 85.77; H, 6.70. 

Step 2 . Preparation of 1- ( 4 -methvlnhenvl ) -2- f4- 

aminosulf onvlphenvl ) -ethan-l-one . 

Chlorosulf onic acid (30 mL) was cooled to -78 °C 
and 1- (4-methylphenyl) -2 -phenyl-ethan-l-one from Step 
1 (4.0 g, 18 mmol) was added. The mixture was warmed 
to 0 m C and stirred for 2 hours, then added dropwise 
to ice water (500 mL) . Ammonium hydroxide (100 mL) 
and ethyl acetate (100 mL) were added and the mixture 
was stirred for 16 hours. A white solid formed that 
was isolated by filtration. The crude ketone was 
dissolved in boiling acetone/ethanol /water and let 
stand overnight, whereupon a white solid formed that 
was collected by filtration (4.2 g, 31%): mp 250.4- 
255.2 °C. X H NMR (DMSO-d 6 /300 MHz) 8.0 (d, J=8 . 1 Hz, 

2H), 7.7 (d, J= 8.4 Hz, 2H> , 7.4 (d, J=8.1 Hz, 2H) , 
7.3 (d, J=7.8 Hz, 2H) , 7.2 (bs, 2H) , 4.5 (s, 2H) , 2.4 
(s, 3H) . High resolution mass spectrum calc'd. for 
C 15 H 15 N0 3 S: 290.0851. Found: 290.0834. 

Step 3 , Preparation of 1- ( 4-met hylphenyl ) -2- ( 4- 

aminosulf onvlphenvl -ethan-1 -one oxime. 
3 5 1- (4-Methylphenyl ) -2- (4-aminosulf onylphenyl ) - 

ethan-l-one from Step 2 (3.5 g, 12 mmol), ethanol (100 
mL) , water (10 mL) , hydroxylamine hydrochloride (1.67 
g, 24 mmol), and sodium acetate (1.97 g, 24 mmol) were 
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combined and heated to 75 °C for 2 hours. The mixture 
was added to water (100 mL) and the material was 
isolated by filtration to afford a white solid (2.1 g, 
57%) : mp 163 .4-165.8 °C . 

5 

Step 4. Preparation of 4- f5-dif luorome thvl -3 - ( 4- 

methvlphenvl ) isoxazol-4-vl 1 benzenesulfonamide . 

1- (4-Methylphenyl ) -2- (4-aminosulf onylphenyl- 
ethan-l-one oxime from Step 3 (2.0 g, 6.6 mmol), 

10 tetrahydrofuran (100 mL) , and triethylamine (0.67 g, 

6.6 mmol) were stirred at room temperature and treated 
with bis (1, 2 -chlorodimethylsilyl ) ethane (1.42 g, 6.6 
mmol) . The solution was cooled to -78 °C under 
nitrogen. Lithium diisopropylamide (2.0 M solution in 

15 heptane/tetrahydrofuran/ethylbenzene, 10.9 mL, 21.8 
mmol) was added dropwise, and the cooling bath was 
removed. When the temperature reached -15 °C, ethyl 
dif luoroacetate (0.82 g, 6.6 mmol) was added all at 
once. After stirring for 0.5 hour, trif luoroacetic 

20 acid (30 mL) and water (10 mL) were added. The 

resulting dark mixture was heated to reflux for 20 
hours, concentrated, dissolved in ethyl acetate (100 
mL) , washed with brine, saturated aqueous NaHC0 3 , and 
water, dried over MgS0 4 , and concentrated. A dark 

25 oily solid was purified by flash column chromatography 
eluting with ethyl acetate : hexane (1:1). The 
appropriate fractions were concentrated and 
crystallized from ethyl acetate/hexane to yield a 
white solid (0.23 g, 10%): mp 169.0-172.3 °C . 1 H NMR 

30 (acetone-d 6 /300 MHz) 8.0 (d, J=8.4 Hz, 2H) , 7.5 (d, J= 

8.1 Hz, 2H), 7.3 (d, J=8.1 Hz, 2H) , 7.2 (d, J=8.1 Hz, 
2H), 7.1 (t, J=51.9 Hz, 1H), 6.7 (bs, 2H) , 2.4 (s, 
3H) . High resolution mass spectrum calc'd. for 
C 17 H 15 F 2 N 2°3 S(M+H) : 365.0771. Found: 365.0779. 



35 
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Example 47 




5-Dif luoromethyl-4- (4-metIiylsulf onylphenyl) -3- 
phenyl isoxazole 



igtgP It Preparation of 2-phenvlnropenoicr ani A . 

Phenylacetic acid (45-46 g, 334 mmol ) , 4- 
(methylthio)benzaldehyde (50.35 g, 331 mmol), 
10 triethylamine (34.54 g, 341 mmol) and acetic anhydride 
(2 00 mL) were heated to reflux for 0.9 hours. The 
reaction was cooled to 90 °C and water (2 00 mL) was 
added slowly. A yellow precipitate formed, and after 
cooling to room temperature, the solid was collected 
15 by filtration and recrystallized from toluene to give 
the diary lpropenoic acid as yellow needles (48.04 g, 
61%): mp 164-168 °C . X H NMR <acetone-d 6 ) 300 MHz 7.82 

(s, 1H) 7.38 (m, 3H) 7.26 (m, 2H) 7.05 (m, 4H) 2.45 
(s, 3H) . 

20 

Step 2. Preparation of 2 - (4-methvl thiophgnvl 1-1 - 

phenvlfttrhflnonfi 

The diarylpropenoic acid from Step 1 (54.10 g, 
200 mmol) and triethylamine (22.92 g, 226 mmol) were 
25 dissolved in toluene (260 mL) , cooled to 0 °C and 
treated with diphenylphosphorylazide (55.35 g, 201 
mmol) . The reaction was stirred at room temperature 
4.4 hours, poured into water, extracted with ether, 
dried over MgS0 4 , and concentrated in vacuo. The 

3 0 solution was heated to reflux and a vigorous evolution 
of gas occurred. After 1.67 hours, tert-butyl alcohol 
(10 mL, 120 mmol) was added to the reaction. After an 
additional 1.0 hour, concentrated hydrochloric acid 
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(16.5 mL) was added and the reaction was heated at 75 

°C overnight (14 hours) . After cooling, a white 

precipitate formed. The precipitate was filtered, 

washed with water and ethyl acetate, and dried to give 

5 the ketone. The filtrate was washed with water, and 
brine, dried over MgSO^ concentrated in vacuo and 

recrystallized from ethyl acetate/hexane to give 
additional ketone as a yellow powder (Total: 33.58 g, 
69%): mp 123-127 °C. 1 H NMR (acetone-d 6 ) 300 MHz 8.06 

10 (d, J=8.1 Hz, 2H) 7.51-7.62 (m, 3H) 7.25 (m, 4H) 4.35 
(s, 2H) 2 .46 (s, 3H) . 

Step 3 . Preparation of 2 - ( 4 -meth vl thiophenvl ) - 1 - 

phenylethanone oxime. 

15 Hydroxy lamine hydrochloride (9.76 g, 140 mmol ) 

was dissolved in ethanol (40 mL) and stirred at room 
temperature with potassium hydroxide (7.98 g, 142 
mmol) for 0.67 hours. Toluene (200 mL) and the ketone 
from Step 2 (33.58 g, 13 9 mmol) were added and the 

20 reaction was heated to reflux for 4.0 hours. The 
reaction mixture was filtered while hot, and upon 
cooling to room temperature, gave a white precipitate 
which was filtered and dried to give the oxime as a 
white powder (20.19 g, 57%): mp 122-123.5 °C . X H NMR 

25 (acetone-d 6 ) 300 MHz 10.61 (s, 1H) 7.70 (m, 2H) 7.31 

(m, 3H) 7.23 (d, J=8.3 Hz, 2H) 7.18 (d, J=8.3 Hz, 2H) 
4.21 (s, 2H) 2 .43 (s, 3H) . 

Step 4. Preparation of 5-dif luoromgt-. hvl-4- ( 4- 

3 0 methvlthiophenvl) -3 -phe nvlisoxazol g 

The oxime from Step 3 (14.13 g, 54.9 mmol) was 
dissolved in tetrahydrof uran (150 mL) , cooled to -78 
°C, and treated with 2.1 equivalents of n- 
butyllithium. The reaction was warmed to 10 °C over 

35 1.9 hours, treated with ethyl dif luoroacetate (7.03 g, 
56.7 mmol) and stirred at room temperature for 3.2 
hours. The reaction was quenched with water, 
extracted with ethyl acetate, washed with saturated 
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NaHC0 3 , and brine, dried over MgSO^ and concentrated 
in vacuo to give a brown oil (12.17 g) . The oil was 
dissolved in tetrahydrof uran (50 mL) along with 
triethylamine (8.02 g, 7 9.2 mmol), 
5 dimethylaminopyridine (1.13 g, 9.2 mmol) , and 

toluenesulf onyl chloride (7.72 g, 40.5 mmol). The 
solution was heated to reflux for 1.8 hours, ethyl 
acetate was added and the reaction mixture was washed 
with 3N HC1, saturated NaHCC>3 , and brine, dried over 
10 MgS0 4 , and concentrated in vacuo. The material was 
purified (silica gel eluting with 25% ethyl 
acetate/hexane) to give the isoxazole as a brown oil 
(6.12 g, 35%): 1 H NMR (CDCI3) 300 MHz 7.32-7.45 (m, 

5H) 7.24 (d, J=8.5 Hz, 2H) 7.16 (d, J=8.5 Hz, 2H) 6.63 
15 (t, J=52.4 Hz, 1H) 2.51 (s, 3H) . 19 F NMR (acetone-d 6 ) 

282 MHz -116.26 (d) . Mass spectrum: M+=317. 
Step 5. Preparation of 5-dif luoromethvl-4 - ( 4 - 

msthvlsulfonYlpheriYl) -3-phenvlisgKflsole 

2 0 The isoxazole from Step 4 (6.29 g, 19.8 mmol) was 

dissolved in a mixture of tetrahydrof uran, ethanol, 
and water (1:1:1, 60 mL) . The reaction was treated 
with OXONE® (24.43 g, 39.7 mmol), stirred at room 
temperature for 1.25 hours, filtered and concentrated 

25 in vacuo. The residue was dissolved in ethyl acetate, 
washed with saturated NaHCC>3 , and brine, dried over 
MgSO^ concentrated in vacuo and passed through a 

column of silica gel eluting with 50% ethyl 

acetate/hexane to give the sulfone as a white solid 
30 (4.74 g, 68%): mp 126-128 °C . ^-H NMR (acetone-d 6 ) 300 

MHz 8.02 (d, J=8.7 Hz, 2H) 7.64 (d, J=8.5 Hz, 2H) 
7.42-7.46 (m, 5H) 7.18 (t, J=52 . 0 Hz, 1H) 3.18 (s, 
3H) . 19 F NMR (acetone-dg) 282 MHz -118.36 (d) . High 
resolution mass spectrum calc'd. for C 1 7H 1 4F 2 N03S : 

35 350.0662. Found: 350.0664. 
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EXAMPLE 48 



CI 




4- [3- (3-Ch.lorophenyl) -5-methylisoxazol-4- 
5 yl ] benzenesul£onamide 

Step 1 . Preparation of 1- (3-chl orophenyl ) ~2 -pheny l - 

Cyanotrimethylsilane (13.3 6 mL, 105.6 mmol) was 

10 added to a stirred mixture of 3 -chlorobenzaldehyde 
(15.0 g, 108.3 mmol) and zinc iodide (0.75 g) in 
anhydrous dichloromethane (100 mL) under nitrogen at 
10 °C. The reaction mixture was stirred for 90 
minutes and poured into aqueous sodium bicarbonate 

15 (200 mL) . The organic layer was washed with brine 
(200 mL) , dried and concentrated to afford the 
cyanohydrin. A solution of tetrahydrof uran (100 
mL) and lithium hexamethyldisilylamide (96.4 mL, 1 
N, 96.4 mmol) was cooled to -7 8 °C. The cyanohydrin 

2 0 in tetrahydrof uran (50 mL) was added slowly to the 
above mixture. After 15 minutes at -78 °C, 
benzylbromide (15.11 g 88.4 mmol) was added. The 
reaction mixture was stirred for 1 hour and was 
warmed to room temperature. The mixture was poured 

25 into trif luoroacetic acid (200 mL) containing 10% 
water and stirred for 2 hours. The mixture was 
neutralized with solid Na 2 C03, extracted with ethyl 

acetate (300 mL) , washed with brine (200 mL) , dried 
and concentrated. The residue was stirred with 
30 aqueous NaOH (2 N, 200 mL) . The solid formed was 
filtered, washed with water, dried and 
recrystallized from hexane to afford the desired 
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ketone (19.5 g, 78%): mp 153-156 °C . 1 H NMR (CDC1 3 ) 
7.99-7.82 (m, 4H) , 7.51 -7.19 (m, 5H) , 4.03 (s, 2H) ; 

Step 2 . Preparation Qt 1- (3 -chlorophenvl ) z2 -phenyl- 

5 ethan-l-pne oxime, 

A mixture of 1- ( 3 -chlorophenyl ) -2 -phenyl -ethan- 
1-one from Step 1 (9.3 g, 40.4 mmol), hydroxylamine 
hydrochloride (7.29 g, 105.0 mmol), sodium acetate 
(20.6 g, 251 mmol), ethanol (90 mL) and water (90 
10 mL) was heated to reflux for 4 hours, diluted with 
water (200 mL) and cooled. The precipitate formed 
was filtered, dried and recrystallized from 
hexane/ethyl acetate to afford the desired oxime 
(8.2 g, 83%): mp 120-121 °C . 1 H NMR (CDCI3) 7.62- 

15 7 .21 (m, 9H) , 4.20 (s, 2H) . 

Step 3 . Preparation of 4 - f 5 -methvl- 3 - ( 3 - 

chloronhenvl ) isoxazol -4 -vl 1 benzenesul f onamide . 

Butyllithium (11.8 mL, 1.6 N, 18.9 mmol) was 

20 added to a solution of 1- ( 3 -chlorophenyl ) -2-phenyl- 
ethan-l-one oxime from Step 2 (2.11 g, 8.60 mmol) in 
dry tetrahydrof uran (45 mL) at -78 °C. The reaction 
mixture was stirred for 3 0 minutes at -7 8 °C, warmed 
to 0 °C, then cooled again to -78 °C . Ethyl acetate 

25 (0.832 g, 9.45 mmol) was added to the reaction 

mixture and warmed to room temperature. The 
reaction mixture was quenched with saturated NH4CI, 

extracted with ethyl acetate, dried over MgSO^, 

filtered and concentrated in vacuo. Chromatographic 
30 purification of the residue (silica gel flash 

chromatography, hexane:ethyl acetate (2:1)) afforded 
the desired hydrate. The hydrate was added to 
chlorosulf onic acid (10 mL) at 0 °C and stirred for 
3 hours. The reaction was diluted with 
3 5 dichloromethane (25 mL) , then poured carefully into 
an ice-water mixture. The quenched reaction mixture 
was extracted with dichloromethane (200 mL) . The 
organic layer was added to ammonium hydroxide (20 0 
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mL) and stirred for 18 hours. The organic layer was 
separated, washed with brine (100 mL) , dried (MgS0 4 ) 

and concentrated. Flash chromatography on silica 
gel (1:1 ethyl acetate, hexane) of the residue 
5 afforded the desired product as a crystalline 

material (0.40 g) : mp 72-83 °C . X H NMR (CDC1 3 ) 7.93 

(d, 2H, J= 8.5 Hz), 7.46-7.13 (m, 6H) , 5.4 (s, 2H) , 
2.46 (s, 3H) . FABMS Calc'd. for C 2 gH-^Cl^C^S : 348 

(M+) . Found = 348 . 

EXAMPLE 49 



F 




4 - [3 - ( 3 , 4 -Dif luorophenyl ) -5 -methyl isoxazol -4 - 
15 yl ] benzene su If onamide 

Step It Preparation of 1- (3 , 4-dif luorophenvl) - 2- 

Dhenvl-ethan-l-Qne. 

Cyanotrimethylsilane (13.3 6 mL, 105.6 mmol) was 

20 added to a stirred mixture of 3,4- 

dif luorobenzaldehyde (15.0 g, 105.6 mmol) and zinc 
iodide (0.90 g) in anhydrous dichloromethane (100 
mL) under nitrogen at 10 °C. The mixture was 
stirred for 90 minutes and was poured into aqueous 

2 5 NaHCC>3 (2 00 mL) . The organic layer was washed with 
brine (200 mL) , dried over MgS0 4 , filtered and 

concentrated to afford the cyanohydrin. A solution 
of tetrahydrof uran (100 mL) and lithium 
hexamethyldisilylamide (118.0 mL, IN, 118.0 mmol) 
30 was cooled to -78 °C . The cyanohydrin in 

tetrahydrof uran (50 mL) was added slowly to the 
above mixture. After 15 minutes at -78 °C, 
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